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Approved Type 
Certificate 


No. 408 


At $2675.00 the FAIRCHILD 22 offered 
airplane value that was unequalled 


The FAIRCHILD 22 
embodies all of these 


features: 


Full size ... licensed for 
1400 lbs. . . . top speed 105 
miles an hour... climb 


650 ft. per minute . 
Rover 4 cylinder, inline, in- 
verted, air-cooled engine de- 
veloping 75 H.P. at 1975 
R.P.M. .. . all-steel fuse- 
lage structure . . . all-metal 
ailerons . . . two cockpits 
each 27 inches wide and 
32 inches long with parachute 
type seats... dual  con- 
trols . . . stabilizer adjust- 
able from both cockpits . . . 
oil hydraulic shock absorbers 
with 8 inch travel . . . low 
pressure tires... brakes... 
and complete instrument 
equipment including airspeed 
indicator, altimeter, tachom- 
eter, oil pressure and oil 
temperature gauges, carbu- 
retor choke and carburetor 
heater control. 





at the Detroit Show 


Consider the features of the Fairchild 22. Then con- 
sider that the price is only $2675.00. 


This new Fairchild airplane offers the same finish and 
workmanship that have earned Fairchild airplanes a 
world-wide reputation for durability. 


The Fairchild 22 has flying qualities that won the praise 
of all the well-known pilots who flew it at Detroit and 
checked it against their exacting requirements. 


And most important, the Fairchild 22 is the product of 
an organization that has been a leader in the field of 
aviation for ten years. It has built over 500 airplanes. 
Today it is in the strongest financial position in its 
history. 


Let us tell you more about the Fairchild 22. 


Manufactured by 
Kreider-Reisner Aircraft Co., Inc., Hagerstown, Md. 
Division of 


FAIRCHILD AVIATION CORPORATION 
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24,976,772 
Passenger Air Miles 
by 72,184 Passengers 


Over Air Routes Originating or 


Terminating in Los Angeles 


A 12-months record of Three 
Air Transport Companies 


An Attractive Market For Air- 
craft Factories Located Here 



















Loe ANGELES COUNTY is one of the most important air transportation 
centers in America. Six air transport companies maintain base oper- 
ations here. Conditions for year-round flying are better here. Fliers prefer 
to fly here. There are more registered pilots, more airports, more licensed 
air-craft and more skilled air-craft mechanics here. The market for every- 
thing pertaining to aviation is here. Air-Craft production centers here. 


Manufacturers interested in detailed 
information regarding the advantages of 








manufacturing here for the aviation in- 
dustry are invited to communicate with 
Industrial Department, 
Los Angeles Chamber of Commerce. 
Better All-Year Flying Conditions Co U N T’ ¥ 
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WHAT! 


A heavy bomber to do the 





work of a pursuit airplane! 


Left—The F-1 cameras are spe- 
cially designed for aerial ob- 
servers—they are a mechanical 
eye with a perfect memory. 
These cameras are so simple 
to operate, so perfectly suited 
for aerial observation that they 
really become a part of the 
observer’s being and are oper- 
ated without conscious thought 
or effort. 


Center — Completely automatic 
in operation and automatically 
recording on each negative the 
serial number, time of expo- 
sure, altitude, level condition of 
camera and miscellaneous data, 
the Fairchild K-8 is a marvel of 
perfection and completeness. 
Above photograph shows a com- 
plete installation including a 
Fairchild view finder. 


Right—Military aerial mapping 
can be accomplished with a 
minimum amount of flying by 
using the four-lens Fairchild T-2 
aerial camera. Taken from 15.- 
000 feet altitude a single ex- 
posure (four photographs made 
simultaneously) covers 34.4 
square miles and a single load- 
ing maps an area of 600.9 
square miles allowing proper 
overlap. 


Contractors to the U. S. Army 
Air Corps, U. S..Navy, Dept. 
of National Defense of Canada 
and the air services of most 
progressive governments. 


LL is now generally accepted that the maximum effectiveness of 
military aircraft can be realized only by having a type for each type 
of aviation activity. Consequently, there are many different classifica- 
tions of military aircraft, each for a specific type of activity. One 
design of airplane is no longer expected to serve for bombing, pursuit, 


observation, ete. 


What is true of military aircraft is also true of military aerial cameras. 
The maximum effectiveness of the latter can be realized only by design- 
ing an instrument for each military application of aerial photographs. 
For example, aerial mapping from high altitudes and aerial observation 
where oblique aerial photographs must be taken in‘ rapid succession, 
require two entirely different aerial cameras. The camera ideally suited 


for one set of conditions will not serve for the other. 


There is a Fairchild aerial camera for every military application of 
aerial photography. Complete information will be gladly furnished to 


responsible officials. 


FAIRCHILD AERIAL CAMERA CORPORATION 
270 West 38th Street, New York, N. Y. 
Factories: New York, N. Y., and Longueuil (Montreal) P. Q., Canada 
There is a Fairchild aerial camera for every complete facilities for the development, de- 
aerial photographic need—military or com- sign and quantity manufacture of special 


mercial. The Fairchild organization has cameras as well as aerial cameras, accessories 
within itself both capable personnel and _ and aerial photographic laboratory equipment. 


FAI RCH IL D 
AERIAL @ CAMERAS 
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New CAT N “Sport” 
ies “tas 


A ship 


you can sell Comfortable and convenient side- 
by-side seating, with large door on both sides, 
beautifully upholstered in leather, controls and 
instrument panel of automotive design—the cock- 
pit of the CAIN SPORT compares favorably with 
the finer Sport model automobile roadsters in 
both appearance and comfort. 


Conventional in general design but with that 
extra wing surface to slow up landing speed and 
extra fuselage length and large tail surface to 
assure ample control under all conditions—here 
is a ship that will appeal to the private owner not 
only in looks but in performance. 





ee cee 1650 DEALERS —We have an entirely 
High Speed......... 110 miles per hour : : 
Landing Speed...... 35 miles per hour — and practical sales plan. Wire 
Cruising Range............... 550 miles for details. 


CAIN AIRCRAFT CORPORATION 


10527 GRATIOT AVENUE, DETROIT, MICHIGAN 
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private flying’ « 


Mo widespread ownership and use of aircraft stands 
out as the most obvious need of the aviation industry. 
The reason that so small a fraction of a notably air-minded 
public has come to the point of ownership and casual use 
of aircraft, also is obvious enough. “The alpha and omega 
of human conduct is safety. The airplane simply fails to guar- 
antee the individual the chance of continued existence that 
one demands.” * 

In the last analysis, personal safety in an aircraft means 
assured ability to return to earth if, when and where one 
will. “Even in our populous East, far from the Wes’s 
great open spaces, in an ordinary flight in one of these Auto- 
giros, one could hardly fail to be within reach of an open spot 
say, sixty or seventy feet long, and that is enough to afford an 
emergency landing field.” * 

The Autogiro Company of America is not a manufacturing 
or selling company. It is solely an engineering and licensing 
organization. It owns and controls, exclusively, all Autogiro 
patent rights in the United States. Manufacturing compan- 
ies of high standing will be licensed to build Autogiros 
with the full co-operation of our engineering staff. Present 
licensees are: Buhl Aircraft Company, Detroit, Mich. .. . 
Kellett Aircraft Corp., Philadelphia, Pa... . Pitcairn Air- 
craft, Inc., Willow Grove, Pa. . . . We are now prepared 
to arrange demonstrations to acquaint the industry with 
Autogiro principle, design and operation, and to discuss 
production privileges. 





* Italicized statements quoted from 
recognized authorities; names on request 


RO 







AUT 





Characteristics . _~ The Autogiro differs basically from all other 
heavier-than-air craft in the source of its lifting capacity. This lift is given 
primarily by four rotating blades which take the place of the familiar 
wings of an airplane. There is no time when this supporting rotation of 
the blades can be stopped while the machine is in the air, as their motion 
is produced solely by wind pressure caused by the movement of the 
Autogiro in any direction, climbing, level flight, gliding or descending 
vertically. The supporting rotation of the blades is entirely independ- 
ent of the engine, whose sole function is to propel the Autogiro. 

The Autogiro presents flying characteristics fhitherto impossible. It can 
take off at low speed after a very short run, and immediately assume 
a steep-climbing angle. It can fly well over 100 miles per hour or as 
slowly as 25 miles per hour. It can be brought momentarily to a stand- 
still and hover. It can bank and turn slowly without fear of loss of forward 
speed. It can glide or descend vertically at a speed less than that of a man 
descending in a parachute, and with virtually no forward speed even 
with a dead engine. Above all, it cannot fall off into a spin from a 
stall. As a result, little operating skill is required. 


AUTOGIRO COMPANY OF AMERICA 
LAND TITLE BUILDING + + *« PHILADELPHIA 


Above: AN AUTOGIRO OVER MIAMI — — ABOUT TO LAND IN 
BAY FRONT PARK. Below: AFTER LANDING IN THE PARK. 
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1931 MODEL HANGAR 
with Austin Kkanopy Doors 


New models in hangars, new developments in doors as 
well as new models in ships! 

New and advanced ideas in hangar design such as the 
following are announced to meet present-day conditions 
and to anticipate future development in the industry. 


Austin 1931 Model Hangar 


The “31” Model Hangar is of cantilever truss design 
which eliminates columns and permits of indefinite ex- 

ansion of the hangar to meet future requirements. . . 
Sites Usable Floor Space — every square foot 
available— no floor space en u 


matic—push button control—releases men for more 
productive work . . Flexibility—One door, all doors or 
any combination of doors, may be opened or closed in 
60 seconds. Heat is conserved by accurately controlled 
minimum opening to admit ships or hand trucks. .. . 
Safety—Doors are an integral part of steel trusses—no 
counter weights—stop automatically at limit set—doors 
are under full control in any position and in either 
direction—stop instantly under all weather conditions 
—glass in doors provides clear vision for protection 
.-- Rugged Construction—All steel a, steel sash 

and heavy structural steel members 


by doors... Ample Overhead UNITED HANGAR No. 3_ make this the strongest door on 


rance— 24-foot door openings 
and truss clearance (may be varied 


310x248 ft. hangar designed, built and equip- the market today —doors have 


been successfully operated in winds 


to fit individual needs)... Flooded ?°¢°yAustinfor U.A.&T.Corp.,Los Angeles of very high velocity . . . Weather- 


with Daylight—from all four sides 
—a feature made possible by Austin 
kanopy Doors ... Maximum Flexi- 
bility—300-foot wide door openings 
on both sides—width of door open- 
ings can be increased indefinitely . . . 
Pleasing Architectural Design to 
attract Ppnildines in wera ne 
existi ildings—provided at low 
cost . ‘end tte Based 
on 14 years’ experience in the devel- 
opment and design of hangars and 
other aeronautical structures... 
successful and long established basic 
engineering principles of other 
industries are embodied in all 
Austin designs .. Hangar Layout— 
Embodies every modern facility .. . 
Austin opy Doors have all the 
good features found in other sre 

an- 


of doorsplus several exclusive adv 


es...all at no price premium... 
Electricall ically Operated—fully auto- 


THE AUSTIN C 


Airport Engineers and Builders +» Cleveland 
~" New York Chicago Philadelphia Newark Detroit Boston Cincinnati Pittsburgh _St. Louis 
Portland 


The Austin Company of California Ltd.: Los Angeles, Oakland and San Francisco 


Seattle 
The Austin Company of Texas: Dallas 





pues  tight—Doors fit closely but without 
| the slightest binding—effective- 
ly shut out wind, rain or snow, 
even in continued storm—kee 
out the dust ... Added Shelter— 
When open they provide added shel- 
ter equivalent to door area... Low 
Maintenance—Simple mechan- 
ical design,rugged steel construction 
and fool-proof principles of opera- 
tion practically eliminate all mainte- 
nance expense over a period of many 
ears ... No Posts or Columns— 
oors raise and lower as individual 
units oras one large door—no postsin 
between—no rails in the floor—per- 
mit of limitless clear door opening. 


Before proceeding with a hangar project 
of any size investigate fully the many 
advantages of the Austin 1931 Model 
Hangar and see the remarkable Austin 
Kanopy Doors in actual operation. Wire, 
phone, write or use the memo below. 


MPANY 


The Austin Company, Limited, Toronto 








Memo to The Austin Company, Cleveland —wWe are interested in 0 Airport (Municipal) (Private) contaiming---_-____-_----..--..--. acres. () Hangar___._- a with _____- 


ft. clearance. [) Factory app 
Position. Firm 
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Aceident publicity 


hI: the past nine months there has been little compul- 
sion to give attention to transport accidents or to 
devise means of dealing with them. There has been 
little need, in particular, to think of those questions 
of accident publicity which became so lively a topic in 
Washington a year and a half ago, but immunity could 
not continue forever, and now the tragic occurrence in 
Kansas which cost the life of the best-known figure in 
American football has brought the matter again very 
much to the fore. 

As is usually the case, in the argument between those 
who would have unrestrained publicity and those who 
would have none, both factions have had merit in their 
cause. It is perfectly obvious that there are some things 
that cannot, and others that should not, be done. As 
Secretary Young reminded the world at large, and the 
United States Senate in particular, a year ago, the 
Department of Commerce cannot in decency violate the 
confidences of men who have testified under an implied 
promise of secrecy. It could not expect to get full and 
frank statements of all the contributory causes of an 
accident if it should begin to hold its investigations 
under a spotlight. The conditions of an airplane crash 
are peculiar. Statements by witnesses are not readily 
subject to the sort of checking by cross-examination and 
cross-checking by correlation with each other that can 
be applied when probing the causes of a boiler explo- 
sion or a shipwreck. 

The Department cannot, or at least it very definitely 





S55 
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should not, give out speculations about underlying 
causes unless they be very definitely identified as. specu- 
lations. The very fact that the Department’s personnel 
are the leading authorities, and that their guesses are 
likely to be accurate where there is no positive evidence, 
is in itself a danger. Where a coroner ignorant of 
aeronautical matters, or some other incompetent local 
official, hands down a pontifical pronouncement upon 
the cause of a disaster the probability of its being 
erroneous does but little harm, for intelligent men give 
it but little weight and if it be offered as evidence in 
court its validity can easily be challenged. The declared 
opinions of the Aeronautics Branch of the Department 
of Commerce take rank with the law and the prophets, 
and they must not be delivered lightly. The dangers of 
premature declaration by that high authority were 
amply demonstrated in the Bazar crash, where evidence 
subsequently discovered demanded withdrawal of the 
most important section of the Department’s original 
estimate of the underlying cause. 

But without violation of confidence and without in- 
curring serious danger of misleading the public, there 
are some things which can and should be done. The 
Department of Commerce can state definitely deter- 
minable facts. No one else can do it so well, for the 
Department is an impartial and a competent authority, 
and its representatives are ordinarily among the first 
upon the scene of a wreck. When questions of fact 
can be answered by the examination of material, and 
when the examination has been sufficiently thorough to 
make reasonably sure that the answers are correct, 
they should be made known. The value of definite 
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information on material failures is too great to justify 
withholding it because of the possibility that its release 
may hurt some feelings in the industry. When the 
deductions from the facts are positive and certain, those 
too, should be made known. Still further, when the 
mute evidence of the wrecked aircraft points to certain 
conclusions as strong probabilities, they should be re- 
ported as just what they are—strong probabilities. 

But the possibility of investigating materiel factors, 
and often determining material causes with a certainty 
seldom attainable in appraising the personnel element, 
suggests the desirability of having two different 
methods of procedure. It is in respect of personal 
errors that accurate information is hardest to draw out 
in open court. It is in respect to materiel troubles. that 
investigation in open court and the taking of the con- 
sensus of expert opinion, with interested manufacturers 
having a chance to be heard, is most important. 
When a court martial is held in the Army or Navy, the 
members of the court have the privilege of deciding for 
themselves whether or not their meetings will be public. 
The decision naturally rests in large measure upon the 
nature of the case and of the testimony to be introduced. 
The Department of Commerce ought to exercise the 
same privilege of decision. The accident in Kansas last 
month is a perfectly clear case for open hearing. There 
have been others in which it would have been equally 
clear that an open hearing would have defeated the ends 
of justice. Admittedly, the choice between the two 
methods and the decision upon the amount of publicity 
that shall be given imposes an extra responsibility upon 
the Department of Commerce, of which its officials 
would doubtless be glad to be relieved. But there 
seems to be no reasonable way out. 

It is impossible to arrive at any single rule or method 
which will suit all occasions. All sorts of hypothetical 
schemes of aircraft regulation are being launched now- 
adays, in Washington and elsewhere. There is no 
reason to think that any of them that have been pro- 
posed would be as satisfactory as a continued reliance 
upon the Department of Commerce. To protect the 
public, however, and to enable air transportation to 
deserve public support, the Department must be free 
to use its discretion in dealing with each catastrophe. 
It must be free to take its decision with sole reference 
to the ultimate good, and it must sedulously avoid 
being forced by public clamor over any particular acci- 
dent to act prematurely before the facts are all in or 
to give more publicity or less than the circumstances 
of the particular case justify. 

The Department of Commerce has had some un- 
happy experiences over this matter of publicity in the 
past, and its officials have been pushed in all sorts of 
directions and urged to all sorts of sudden changes of 
policy. It is of the first importance that it be made 
clear that there cannot properly be any standardized 
policy, and that an attempt on the part of any member 
of a political body to make aircraft accidents into a 
political gonfalon can serve no proper public interest. 
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You don’t say so! 


|: IS always pleasant, and sometimes it is abso- 
lutely necessary, to engage in controversy with the 
sprightly gentleman who subscribes himself C.G.G. 
He is always amusing and always provocative of 
thought, especially when involved in an argument. His 
readers, both ini England and abroad, include a great 
many who have followed him faithfully through years 
of almost invariable dissent from his views. Voltaire 
might well have foreseen and have been addressing 
Mr. Charles G. Grey of The Aeroplane when he wrote 
“TI disagree with everything that you say, and I shall 
uphold to the death your right to say it.” 

Mr. Grey is wont to castigate his fellow country- 
men for the good of their souls, and occasionally he 
manages to chafe them severely, but in times of strain 
he suddenly takes his place as the lead horse of the 
team and reveals himself as unshakably and unques- 
tionably Britannic. When the British industry goes 
abroad, to a Salon in Paris or to an Empire Exhibition 
in Buenos Aires, C.G.G. can be relied upon to drape 
the fragrant leis about its neck and adorn its brow 
with a handsome succession of laurel wreaths. Some- 
times the accomplishments of non-British builders and 
operators of aircraft are overlooked during the process. 

When Mr. Grey or anyone else makes a categorical 
statement that British airplanes and British pilots are 
best in the world, there is nothing to be gained by 
attempting rebuttal. The observation is too vague to 
admit of discussion. The only possible reply is: 
“*Tain’t so,’ and there is likely to ensue a debate 
having all the dignity and value of the alternate and 
perpetual repetition of: “Katy did’—‘“Katy didn’t.” 
Categorical claims to superiority for any nation 
(America included) are always absurd. Specific 
statements of superior performance in definitely 
identified particulars can sometimes be upheld. 

Our talented contemporary has recently been some- 
what more specific than usual. Hence these observa- 
tions. 

Upon ten points, he says, the British industry leads 
the world. The normal bounds of editorial space forbid 
us to discuss all ten, but let us examine one or two. 

“British air transport machines,” declares the oracle, 
“have proved themselves to be nearer paying proposi- 
tions at reasonable fares than have the aircraft of any 
other nation.” We don’t’ know just what constitutes 
a reasonable fare, but whatever it is, fares per mile 
on American lines are in practically every case lower 
than those prevailing on Imperial Airways. The con- 
tribution of the American government to air transport 
per unit of traffic handled was less than half that of 
the British government in 1930. The general type of 
plane that has been most extensively used in America 
has made so good an impression that the latest order 
placed by Imperial Airways is for machines in the same 
general category, the first cantilever monoplanes that 
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have ever received a sympathetic examination for trans- 
port use in the United Kingdom. So much for point 
number one. 

Mr. Grey has nothing more to say about transport 
planes, but the subject, now that it has been intro- 
duced, seems worth pursuing. We note with interest 
that an American light transport has knocked 25 per 
cent off one of the most highly valued of Empire 
records, that from England to South Africa,—that the 
Englishman who flew the machine came to America 
to buy it after a vain effort to find anything satis- 
fying his needs within the British Empire,—that a 
member of the British peerage has recently purchased 
a Ford plane for his personal use, in spite of the 
tremendously strong sentimental campaign in favor 
of Empire products,—and that the president of the 
F.A.I. acquired for his personal travels, which will 
presumably be entirely within the eastern hemisphere 
an American machine in the face of the competition of 
all the European countries and in spite of their great 
advantage of propinquity. 

Following the theme yet a little further, we dis- 
cover that there is no really fast light transport, nothing 
in the class with the Lockheed, or the Monomail, or 
the Fleetster, or the Northrop, built in the British 
Empire. We discover that in no country except 
America has there been any serious attempt to develop 
a refined transport amphibion of reasonably large size. 


Nowhere else has the aircraft constructor attacked with 


any success the problem of the airline which must serve 
a route between points where there are harbors but no 
airports and points where there are airports but no 
harbors. 

“Our aero engines,” says Mr. Grey, “lead the world.”’ 
Detailed comparison upon that score would demand a 
dozen pages of technical argument. We have the 
greatest respect for the engines that won the Schneider 
Trophy in 1929, but the test of the commercial quality 
of a product is the judgment of the intelligent pur- 
chaser free from national or personal bias. It is 
interesting to note that the latest purchases of the 
Royal Dutch Airlines from a Dutch airplane factory 
will be equipped with Wasp engines, succeeding a 
number of earlier orders for machines of the same gen- 
eral type, but fitted with power plants of British design. 
It is interesting to note the standing of American 
engines in Canada. It is interesting to note that an 
American factory was the first to produce a com- 
mercially available aircraft Diesel, a type upon which 
research had been long and energetically prosecuted in 
Great Britain and other European countries. 

Of the eight points that remain in the formidable 
enumeration, at least four are similarly open to serious 
challenge. The four that remain possess a large meas- 
ure of validity. They could be offset by a listing of 
four, or for that matter of forty, points of superiority 
in the product of the American industry. 

But what would be the use? These claims of 
inherent national supremacy are always futile, except 
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as they may produce some effect upon the mind of a 

singularly naive and inexperienced overseas buyer. We. 
have the greatest admiration for the British industry. 

Its products are excellent. In some respects, upon 

which. special attention has been focused under gov- 

ernment compulsion or otherwise, British aerial devel- 

opment leads the world. There are other points, and 

we believe them certainly at least as numerous, upon 

which present supremacy rests with the United States. 

American aircraft are especially marked by the rugged- 

ness that pioneer operations far from service stations 

demand, and by ability to stand flying loads much 

heavier than are anticipated in most other plane-manu- 

facturing countries. American manufacturers, both of - 
military and civil aircraft, and American transport 

operators have a record that they can be proud to lay 

before the judgment of the world. They do not need 

to seek preference from the foreign purchaser merely 
because they are American. Their products and their 

performances stand upon individual merit, and ask only’ 
the opportunity of demonstration. 


Too many beacons 


: IGHTING the national air routes of the United 

States has been a monumental task, thus far ably 
performed by the Department of Commerce. Many 
private beacons have been erected along air routes or 
near airports. These have been certified by the Depart- 
ment of Commerce wherever they represented a real 
contribution to air route lighting. 

Effective the beginning of this year, the Department 
announced new and more strictly defined conditions 
under which non-governmental beacons will be certified 
and permitted to operate. All airport beacons shall 
be green, or equipped with auxiliary multi-source green 
beacons flashing a Morse Code identification of the 
port. All air route beacons shall be provided with 
green auxiliary lights if landing facilities are available 
and with red auxiliary lights if there are no landing 
facilities. All landmark beacons not located directly 
on an air route or an airport, and this class includes 
all downtown beacons, must be red in color unless 
specifically excepted by the Secretary of Commerce, and 
must be equipped with a fixed projector pointing to 
the nearest landing field, or airport. 

Even if that plan had been promptly carried out 
to the full, the problems of a pilot traveling a new 
route at night would still have been quite complicated 
enough. Gone forever are the days when every air- 
way beacon marked a point on the straight course 
from New York to San Francisco. Come up from 
Tulsa towards Wichita now, or fly over Chicago, and 
airway lights blink in every quarter of the compass. 

Unfortunately for the welfare of the night pilot 
there are many “bootleg” beacons in operation. ' These 
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are usually erected by private firms for advertising 
purposes. They were hailed with enthusiasm, in the 
excitement of the trans-Atlantic era three years ago, 
as proving the existence of an exceptionally high degree 
of local “air-mindedness.” Now they are recognized 
as constituting a real hazard to night flying, which 
should no more be tolerated than would be the erection 
of a false beacon near the entrance of a busy harbor. 
The Department of Commerce has inaugurated a cam- 
paign to eliminate all non-certified aeronautical lights. 
All members or friends of the aviation industry can 
be of the greatest service in helping to locate and bring 
about their discontinuance. 


Autogiration 
and the private market 


HE grimmest fact that the aeronautical industry 

has had to face in the last two years has been 
the failure of the private purchaser to come up to 
expectations. He has remained persistently coy, so well 
hidden that a private market can hardly be said to have 
existed. There have been many reasons. Widespread 
financial stringency has played a great part. In- 
accessibility of airports and poor servicing facilities 
have been a large factor. So has the wide-spread 
impression that airplanes are too costly in comparison 
with automobiles or some other article of machinery, 
but the greatest factor of all has been the refusal of 
the average man to accept the thesis that it is easy 
to fly. 

Popular feeling on that point has little to do with 
the facts. Most people think that it is hard to fly, and 
whatever they may be told they continue to think it, 
for three reasons: they have read reports of a good 
many airplane accidents ; the process seems an unnatural 
one, wholly outside of human experience until a few 
years ago; and last but not least, everything about it 
appears to take place with such dizzy rapidity that the 
novice feels that piloting must all be done by instinct, 
because there would be no time for meditation. 

In that last observation lies a major clue to the 
trouble with the private market. The thing that 
alarms the novice most about an airplane is the inability 
to slow down for calm reflection. The machine ap- 
proaches at what seems a terrifying speed. Uneasiness 
on that score is fundamental. It is gradually diminish- 
ing as the amount of human experience with flying 
increases and as flying soaks slowly into the con- 
sciousness of the average man, but the process of its 
disappearance cannot be much accelerated by argument 
or by the citation of statistics. Uneasiness about fly- 
ing—we are not talking here about a definite fear of 
any definite danger—cannot be combated by logic, for 
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it resides in the heart, or perhaps more accurately in 
the pit of the stomach, not in the gray matter. 

The best instrument that has yet been produced for 
overcoming uneasiness and nervousness about private 
flight and personal operation of aircraft is the autogiro. 
It is the best because it strikes at the very root of the 
trouble. It gives the impression of taking the rush and 
flurry out of aviation. 

It is eight years since Juan de la Cierva made his 
first cross-country flight in a rotor machine, and about 
three years since the Pitcairn organization took the 
American license for the type. Watching it all that 
time, we have remained relatively non-committal. We 
have the normal amount of human reluctance to accept 
a new idea. But resistance has gradually weakened. 
The introduction of mechanical starting for the rotor 
and the display given last fall at Chicago would have 
gone far towards the conversion of any sceptic. The 
performances there, taken together with the demonstra- 
tions almost immediately following, have moved us to 
unreserved acclaim. 

It is foolish to become over-enthusiastic about any 
innovation. It would be foolish to suppose that the in- 
troduction of the autogiro automatically makes the 
popularization of private flying and the mass produc- 
tion of airplanes an accomplished fact. The type has 
special problems of its own, but at least it is conserva- 
tive to say that it will offer to the fixed-wing machine 
very serious competition indeed in the private market 
and for the favor of the small industrial user. We can 
go further. Unless the sort of study that was promoted 
by the Guggenheim Safety Competition, and then in 
most cases allowed to lapse, is resumed—unless some 
fundamental novelty is introduced into airplane design 
to increase the flexibility of performance and reduce the 
accuracy of judgment required from the pilot in un- 
favorable circumstances—the airplane will be largely 
supplanted by the autogiro in the private field. We 
neither welcome that prospect nor resent it. We simply 
state it as a fact. 

When a promising novelty appears in competition 
with an established product there are three ways of 
greeting it. The first, and the most popular, is to pro- 
claim that it is no good, and to begin picking all sorts 
of flaws, frequently unimportant, in its design and per- 
formance. The second is to throw up the hands in 
abject surrender before the admitted superiority of the 
new rival. The third, and in most cases the most 
courageous course and the most sensible one, is to treat 
the appearance of a new and radical development along 
fundamentally new lines as a challenge to be met. 

The autogiro can do some things that are inherently 
impossible for the airplane, but the gap between them 
need not remain as wide as it is now. Some of the 
light planes show progress towards closing it, but taken 
as a whole they represent only a short step. The 
Tanager and the Doodlebug ought not to be left as 
isolated pinnacles of experiment projecting out of an 
ocean of apparent indifference. 
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News of the Month 


Century Offers 
Frequent Trips 


MPORTANT among air transport 

events of recent weeks was the in- 
auguration of service by Century Air- 
lines, Inc.,. with headquarters at the 
Chicago Municipal Airport. Beginning 
March 23, it is offering three round 
trips daily between Chicago and St. 
Louis by way of Springfield, Ill., and 
four round trips daily between Cleve- 
land and Chicago by way of Toledo with 
connections for Detroit. This schedule 
is soon to be increased to plane-every- 
hour frequency, the company promises. 
Flying time between Cleveland and Chi- 
cago is 3 hr. 25 min., between Chicago 
and St. Louis 2 hr. 55 min. The fare 
on the former run is $15.95, on the latter 
$13.95. 

The company reported 163 paid pas- 
sengers carried on the first day out of 
the 180 seats available. Executives of 
the company are: E. L. Cord, presi- 
dent; L. B. Manning, vice-president and 
general manager; William F. Bliss, as- 
sistant general manager in charge of 
operations; A. R. Bone, Jr., general 
trafic manager; and Fred A. Major, 
superintendent of maintenance. Planes 
are tri-engined ten-passenger Stinsons, 
similar to those used by Ludington. 

Ludington Line, chief exponent of the 
high frequency service, is stepping up 
its operations still further. Doubled 
sections are now regular features of 
four trips each day. If half the pas- 
senger list is destined for the through 
trip, one section is flown directly to 
Washington or New York, as the case 
may be, while the other renders accom- 
modation service and makes the inter- 
mediate stops. The company has added 
another plane leaving Washington at 
6 p.m. and one leaving Newark at 6:45. 
Two new Stinson transports have been 
added to take care of the increases, and 
to permit operation on the newly ac- 
quired Washington - Charlottesville 
(Va.)-White Sulphur-Hot Springs line, 
formerly operated by Dixie Flying 
Service. 


New Transcontinental 
Schedules 


Passenger and mail service over the 
north and central transcontinental routes 
has been speeded up by schedules which 
went into effect April 1. Transconti- 


nental & Western Air now crosses the 
continent in 33 instead of 36 hr. while 
National Air Transport and Boeing, by 
adding another trip each day over their 
lines, provide 3l-hr. service westbound 
and 274-hr. service eastbound, with tri- 
engined equipment throughout. 

T. & W. A. Ford transports now 
leave New York (Newark Airport) at 
10:45 instead of 8 a.m. and arrive in 
Los Angeles at 8 p.m. next day, with 
a night lay-over in Kansas City. Planes 
leave Los Angeles at 7 instead of 5 a.m. 
and reach New York at 6:50 p.m. the 
next day, also with night halt at Kansas 
City. Single-engined Northrops. will 
later be used at night between Kansas 
City and Los Angeles to give 24-hr. 
transcontinental mail and express serv- 
ice in co-operation with the passenger 
planes. 

Following the recent acquisition of 
Western Air Express stock by General 
Aviation Corporation, W.A.E. on April 
15 moved from its own field to the 
United Airport at Burbank, leaving its 
$1,500,000 Alhambra Airport and the 
famous Hex-Hangar devoid of all activi- 
ties. No disposition has been announced. 


Calendar 
* 


April 25-May 10 Annual Tour de France. 












































May 810 Second “|e ~" Meet, 
Binghamton, N 

May 10 Second Annual Sportsman 
Pilot Race, Aero Club of 
Pennsylvania, Patco Field. 

May 15-17 Annual Air Races, Omaha. 

May 15-24 First Annual Mexican Inter- 

national Exposition, Central 
Airport, Mexico City. 

May 27 rem Annual Engineering Re- 
search Ceienee, N.A.C.A., 
Langley Field, Va. 

May 15-31! International Aero Exhibition 
Stockholm. 

June 8-15 F.A.I. Conference, Bucharest, 
Roumania. 

June 15-20 Third Annual All-Indiana Air 
Tour, starting from Indianap- 
olis. 

June 29-30 Fourth National Airplane 
Model League of America 
Contests, Dayton. 

July 4-5 Second Annual Air Meet, 
Joliet, Ill. 

July 4-25 National Air Tour. 

July 25 King’s Cup Air Race, England 

Aug. 29-Sept.7 National Air Races, Cleveland 
Municipal Airport. 

Sept 12 Schneider ley A Contest 
over Solent and Spithead. 


N.A.T. Fords leave Newark Airport, 
now at 9 a.m. as well as at noon, arriv- 
ing at Chicago at 3:47 p.m. A Boeing 
tri-engined transport leaves Chicago at 
4:30 p.m. and reaches San Francisco 
at 1:18 p.m. the following day. East- 
bound planes leave San Francisco at 
12:45 p.m. and reach Chicago at 11:09 
the next morning. An N.A.T. plane 
carries the load on to New York, arriv- 
ing at 7:24 p.m. 

Changes have been made also on 
N.A.T.’s Chicago-Kansas City-Dallas 
line. The through plane now leaves 
Chicago for Dallas at 10:15 instead of 
9 a.m., and another Chicago-Kansas 
City passenger trip has been added. 


New Service Started 


Most extended of the new airlines is 
the above-mentioned Century service. 
Other important additions or changes 
have been made. Blaine M. Tuxhorn 
on March 22 inaugurated a passenger 
service between Kansas City and 
Springfield, Mo., using Stinson De- 
troiters. He plans later to include Little 
Rock and Memphis. 

Transamerican Airlines Corporation 
resumed its Detroit-Cleveland trans-lake 
amphibion service on April 1. The com- 
pany’s Detroit-Buffalo service has been 
suspended indefinitely. Mamer Air 
Transport resumed regular operations 
between Spokane, Wenatchee, Seattle 
and Tacoma late in March. Wedell- 
Williams Air Service has discontinued 
its daily operations between Houston 
and New Orleans because of insufficient 
patronage. Effective April 1, Western 
Air Service extended its Tulsa~-Omaha 
line to Sioux City. The new direct 
Richmond-Jacksonville route, by way of 
Raleigh, N. C., Florence and Charleston, 
S. C., and Savannah, Ga., was opened 
April 2. Planes leave Richmond at 
12:40 and reach Jacksonville at 6:40 
p.m. They leave Jacksonville at 8:20 
a.m. and reach Richmond at 2:40 p.m. 

Parachute flares used on passenger 
transports henceforth must have Depart- 
ment of Commerce approval, according 
to a tentative ruling. Flares for planes 
carrying more than two passengers must 
burn at least 3 min. with 500,000 cp. 


Traffic Increases 


Domestic air mail poundage totalled 
687,560 in January, as compared with 
519,572 Ib. a year ago. 
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Pan American Airways carried 1,652 
passengers between Havana and Miami 
in February, a new record for this run, 
and during March Colonial Division of 
American Airways carried about 1,900 
passengers between Boston, Hartford 
and New York, on the new six-round- 
trips-per-day schedule. 

In the Department of Commerce ac- 
cident report for the last six months of 
1930, weather is blamed for 32.02 per 
cent of the accidents; power plants 
22.34; personnel 15.32 per cent; air- 
plane failures 14.90 per cent; airport 
and terrain, 11.70 per cent; darkness 
.53 per cent; and other causes 3.19 per 
cent. 


Annual Reports 


With annual reports for 1930 now in 
hand from Curtiss-Wright, Aviation 
Corporation of Delaware, Aviation Cor- 
poration of the Americas, and United 
Aircraft & Transport, practically all the 
most important groups in the aeronauti- 
cal field have been heard from. These 
last reports, which are neither more nor 
less favorable than had been generally 
expected by those who have been closely 
following the industry, nevertheless drive 
home once for all the seriousness of con- 
ditions through which we have been 
passing. On an absolute scale the state- 
ment of United which reports a severe 
decrease in net earnings but still on 
over-all profit is of course the most 
favorable of the group. Net income for 
1930 amounted to $3,302,206 or $1.24 
a share on outstanding common stock, 
after caring for preferred dividends of 
$720,000, which must be compared with 
corresponding figures of $8,966,032 and 
$4.52 for the 1929 period. The balance 
sheet of Dec. 31 showed current assets 
of $23,844,830, of which cash and read- 
ily marketable securities made up $14,- 
213,945. Current liabilities stood at 
$1,997,621. 

The Aviation Corporation of Dela- 
ware and subsidiaries reported a net loss 
for the year of $4,703,601, Curtiss- 
Wright one of $9,012,919. These fig- 
ures of course are alarming at first 
glance, but both of the companies present 
redeeming aspects. The beginning of 
1930 marked the inception of a policy 
period of extreme retrenchment for the 
two companies. The Aviation Corpora- 
tion initiated a severe writing down of 
book values on aeronautical equipment 
and securities and pursued throughout 
the year a ruthless plan of eliminating 
all of its subsidiaries whose promise of 
actual paying development was not im- 
mediate. Curtiss-Wright has possibly 
been even more drastic. During the 
year it decreased its surplus of planes, 
it wrote down its inventory by $2,254,- 
842 and carried almost to completion its 
reorganization and consolidation plans. 
General and administrative costs are 
reported to be only half what they were 


a year ago. 


The report on the year’s operations 
for the Aviation Corporation of the 
Americas, better known as the Pan 
American Airways, was covered in 
AvIATION last month (p. 202). 

Western Air Express reported a net 
operating deficit of $200,670, President 
Hanshue pointing out that operations of 
poorly paying lines early in the year 
in order to become eligible for mail con- 
tracts cut deeply into income for the 
period and that changes in service and 
mail contracts should insure a more 
prosperous result in 1931. 

From St. Louis comes the announce- 
ment that Oliver L. Parks has regained 
control of Parks Air College through 
repurchase of 103,998 shares from the 
Detroit Aircraft Corporation. 

Another deal for reacquisition of stock 
control was recently consummated be- 
tween Sherman Fairchild and the Avia- 
tion Corporation. Fairchild emerges 
with control of the Fairchild Aerial 
Camera Corporation, Fairchild Aerial 
Surveys, the Kreider-Reisner Aircraft 
Company, and Fairchild of Canada. 
Aviation Corporation retains the Fair- 
child Airplane Manufacturing Corpora- 
tion, and the Fairchild Engine Com- 
pany, which last two companies will 
henceforth be known as The American 
Airplane & Engine Corporation, and 
the manufacturing plant at Farming- 
dale, L. I. 

Interesting in the light of the above 
financial reports is a recent issue of 
Standard Statistics Company’s bulle- 
tin with an analysis of the most im- 
portant aeronautical stocks. Summar- 
izing its advice on securities in this 
group, it says: “In view- of indications 
that necessary liquidation in the industry 
has not yet run its course, we advise 
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that long pull purchases of aircraft se- 
curities be postponed for the present. 
Stock prices in the group have recently 
advanced sharply, in reflection of normal 
seasonal forces, as well as strength in 
the general list. But because of the 
relatively adverse outlook for the trade 
during 1931, these seasonal rallies, as 
we previously have advised, should be 
utilized to liquidate present commit- 
ments. A more secure opportunity will 
be available at a late date, in our opin- 
ion, for placing investments in this 
field.” 

From France comes the financial re- 
port of the Gnome and Rhome Company. 
Net profit for the year was $1,183,- 
720, of which about $320,000 repre- 
sented royalties received from foreign 
firms manufacturing its engines under 
license. 


Safety Records 


The excellent safety record which the 
airlines have maintained for the last 
eight or nine months was marred March 
31 when an F-10 belonging to Trans- 
continental & Western Air crashed at 
Bazaar, Kan., killing instantly the six 
passengers and two pilots. The accident 
was followed by the usual speculation 
as to cause. Various investigations fol- 
lowed and as a result of its finding, the 
Department of Commerce reversed its 
long-argued policy of strict confidence 
on crash investigations and released an 
official explanation. 

Apparently, the department said, the 
propeller on a wing engine had broken, 
causing violent vibrations which weak- 
ened the wing to such an extent that it 
broke off. Within a few days, however, 





HIGH-FREQUENCY SERVICE 


Following christening of one of its fleet of Stinson tri-engined transports Century 
Airlines began operating what is to be a high-frequency service between Chicago 
and Cleveland and between Chicago and St. Louis, patterned after the Ludington Line. 
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this explanation was rescinded. The 
substituted explanation was that further 
excavations at the site of the crash had 
revealed the missing propeller, negating 
the broken propeller theory, and that 
further study indicated unfavorable 
weather had been the cause. A mail 
pilot who flew the same route about the 
time of the accident reported extreme 
ice conditions, low rolling fog and re- 
duced visibility. 

The Department of Commerce says: 
“The pilot of the airliner, knowing from 
his radio conversation with Wichita that 
the weather was clear at that place, was 
believed to have started up through the 
low clouds to get above them. In doing 
so, it is thought that ice collected on the 
plane and possibly rendered inoperative 
certain of its instruments that function 
through the air streams. Without these 
instruments to assist the pilot, the plane 
apparently went into a steep glide. The 
result seemed to indicate that when com- 
ing out of this maneuver, the change of 
direction occurred at such unusual rapid- 
ity as to build up an enormous load on 
the wing, which in return brought about 
the wing failure.” 


Telegraph Companies 
Handle Tickets 


Postal Telegraph and Cable Corpora- 
tion has entered into an agreement with 
a number of airlines to provide ticket 
and information service to purchasers 
through its offices everywhere. This 
makes every Postal office an airline 
ticket agency, the service even including 
delivery of tickets to home or office and 
all without charge to the purchaser. 
The contract used between the airlines 
and the telegraph company is approved 
by the transport section of the Aeronau- 
tical Chamber of Commerce. Western 
Union Telegraph Company, which has 
been co-operating with a number of air- 
lines in a parcel service for some time, 
has similar arrangements with a num- 
ber of airlines using its own contract. 

Airplane advertising cards similar to 
the conventional street car cards are 
making their appearance. Air Ads, 
Inc., of New York City, of which Sum- 
ner S. Sewall, formerly traffic manager 
for American Airways, and Clinton El- 
liott are officials, is promoting this 
method of advertising. Cards are now 
appearing in the Ludington Line planes. 

An air package and parcel service of 
the Air Ferries, Ltd., of San Francisco, 
has been inaugurated, using motorcycle 
delivery cars for pick-ups and deliveries 
to and from the planes. There are now 
32 daily trips across the Bay and pack- 
ages not weighing more than 50 Ib. are 
delivered anywhere in the Bay district 
for a maximum charge of $.75. Where 
delivery or pickup is necessary at one 
terminal only, the charge for handling 
is $.50 and where no pickup or delivery 
is necessary, the charge is $.25. Monthly 
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The seaplane autogiro tested in England last year. 
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"GIRO GOES AQUATIC 


Preparations are being made 


to test the autogiro principie on a Short Brothers flying boat. 


rates are quoted, and it is reported 175 
firms are patronizing the service. 


European Lines 
Plan Changes 


In Europe the airlines are getting on 
summer schedules or resuming services 
suspended for the winter season. 
K.L.M., the Dutch transport company, 
is planning to make its bi-weekly Am- 
sterdam-Batavia (Dutch East Indies) 
service a weekly one in September. This 
line has been operated very successfully 
from a technical point of view since 
September of last year, but the economic 
results have been below expectations. 
The company is seriously considering 
extension to Melbourne, Australia, 
through its subsidiary K.N.I.L.M.. 
which operates in the Dutch East Indies 

K.L.M. contemplates accepting pas- 
sengers on the mail planes soon. Fare 
will be $1,000 to Batavia, not including 
hotel expenses. At the present time 
about 400 Ib. of mail, one-third of the 
available capacity, is carried. The 
Dutch Post Office pays the company 
$10,000 per trip, or a little more than $1 
per mile, to carry the mail to Batavia. 
The Dutch East Indian Post Office pays 
about $7,500, or approximately $.75 per 
mile, for the return trip. Five Wasp- 
powered tri-engined Fokker F-12 mono- 
planes have been ordered from the 
Amsterdam Fokker works for the serv- 
ice. 


Faster service is being effected by 
Imperial Airways through three new 
arrangements. First a closer coordina- 
tion of schedules, and the improvement 
of arrangements for transferring mail 
and express between railways in the 
United Kingdom and Imperial Airways 
at Croydon. Second, about May 16 
the company resumes the former direct 
route across Europe by way of Switzer- 
land, Italy, Greece to Egypt, rather than 


across Central Europe. New agree- 
ments, overcoming the difficulties that 
forced the shift of route to the north, 
have been reached with Italy and Greece. 
Third, night flying on the Bagdad-Basra 
section of the Indian service was to be 
started about April 11. The company 
will put into operation during May sev- 
eral new all-metal Short Kent flying 
boats, each powered with four Bristol 
Jupiters, for the Mediterranean section. 
Each boat will accommodate seventeen 
passengers and 14 tons of mail. 

The company on April 4 started ex- 
perimental London-Australia mail trips 
on a fifteen-day schedule. It unfor- 
tunately ended in a minor crash. 

Aeropostale’s financial difficulties con- 
tinue. The issue seems be whether or 
not the government will grant a gen- 
erous subsidy to the company, and how 
long it should be applied and how much 
direct government control should he 
exercised. Coupled with this situation 
is the inquiry into the affairs of Pierce- 
Etienne Fiandin, who while finance 
minister also served as legal counsel for 
the company. 

The 1931 German Aeronautical Bud- 
get, recently submitted to the Reichstag, 
totals about $10,300,000, a drop of more 
than $600,000 from last year’s appro- 
pirations. 


The appropriation for subsidizing the 
German Aeronautical Research Institute 
is $367,000, about 1 per cent less than 
last year. Lufthansa would receive 
$3,700,000 for European Routes and 
about one-fifth of that sum for promo- 
tion of traffic on routes outside of 
Europe. These appropriations are 
slightly under those of last year. 

The German school for the training of 
commercial pilots gets $542,000; gliding 
and soaring $71,400. For the encourage- 
ment of south trans-Atlantic Zeppelin 
service about $142,800 is to be appro- 
priated. 

The British air estimates for 1931 
provides for a total of $90,500,000, an 
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increase of $1,250,000 over 1930. Tech- 
nical and warlike stores (which includes 
new planes, experimental and research 
activities) gets $38,360,000. Civil avia- 
tion is to get $2,350,000, the Air Minis- 
try will get $3,280,000 and meteorologi- 
cal services $1,225,000. The appropria- 
tion for new equipment is $380,000 more 
than last year. The meteorological ap- 
propriation is the same as a year ago, 
and the other two are slightly less. 

The subsidy for the Light Aeroplane 
Clubs remains the same as last year, 
$75,000. That for National Flying 
services is $25,000, also the same as for 
1930. There is an increase of $460,000 
in the subsidy for Imperial Airways. 
Airship development and construction 
suffer, as was to be expected. About 
$295,000 is provided for airship de- 
velopment as compared with $1,710,000 
in 1930, and nothing is provided for 
construction. 


Personnel Changes 


Reorganization of the operations de- 
partment of Transcontinental & Western 
Air followed close on the heels of Gen- 
eral Aviation Corporation’s acquisitions 
early in March of Western Air Express 
stock. Lieut. D. W. Tomlinson, for- 
merly operations manager for Maddux 
and before that the leader of the Navy’s 
“Three Sea Hawks,” resigned as a divi- 
sion superintendent and Everett Drink- 
water resigned as superintendent of 
maintenance. Clifford Mutchler was 
promoted from western division super- 
intendent to assistant to Jack Fry, vice- 
president in charge of operations. 
Herbert, Hoover, Jr., now is communica- 
tion engineer instead of chief engineer. 
L. W. Goss was named assistant to Mr. 
Mutchler. Paul E. Richter, of the Aero 
Corporation of California, became west- 
ern division superintendent and Walter 
A. Hamilton, also of the. Aero Corpora- 
tion, a division superintendent. 

Frederick E. Seiler, formerly chief 
engineer with the Kreider-Reiser and 
then with the Kellett company, is now 
director of production for Heath Air- 
craft Corporation, succeeding the late 
Edward B. Heath. 

N. A. Woodworth has been elected 
president and treasurer of Ex-Cell-O 
Aircraft and Tool Corporation. Phil 
Huber is vice-president and secretary. 

William B. Hurlburt, vice-president 
of Bellanca Aircraft Corporation since 
May, 1930, has been appointed director 
of sales. 

Walter F. Parlin has been named 
chief of inspection service, Aeronautics 
Branch. J. S. Marriott, former chief 
who resigned several months ago, has 
returned as assistant chief. 

Paul H. Moore has resigned as super- 
intendent of the Indianapolis Municipal 
Airport. Charles E. Cox, Jr., who has 
been assistant superintendent, succeeds 
him, 

Frank Ambrose, former manager of 
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AN AMERICAN AVIATION ENVOY TO EUROPE 


The Travel Air Mystery, flown by Frank Hawks on many notable flights in this 
country being loaded on shipboard for tour abroad. 


the Curtiss-Wright Valley Stream 
(L. I.) Airport, has become manager 
of the Rockland (Me.) base of the 
Curtiss-Wright Flying Service, replac- 
ing Capt. William Wincipaw, resigned. 
John Carroll is the new chief flight 
instructor at the Spartan School of 
Aeronautics, Tulsa. 


Airport Development 


The outstanding event in the airport 
field in recent weeks was the Third An- 
ual Airport Conference at Tulsa, Okla., 
March 25, 26 and 27. Page 299 of this 
issue carries detailed report. 

Six airports now have the Department 
of Commerce A-1A rating. Latest to 


join the still select group is the 


mile-square Wayne County Airport sit- 
uated about 18 mi. southwest of 
Detroit. 

Construction projects continue. Cur- 
tiss-Steinberg Field management has 
contracted for addition of a passenger 
station and waiting room to its Skyway 
Inn. Pacific Air Transport awarded a 
$75,000 contract to the Austin Company 
for design and construction of a field 
office and hangar on Boeing Field, 
Seattle. The structure will be of brick 
and steel, 122 ft. wide and 202 ft. long. 
It is to be completed by May 16. Balti- 
more has appropriated an additional 
$150,000 to strengthen the bulkhead en- 
closing fill for its new airport. Material 
is now being pumped into this area at 
the rate of 25,000 cu.yd. daily. Develop- 
ment of the Birmingham (Ala.) $1,000,- 


000 municipal airport has reached an 
advanced stage and the official dedica- 
tion has been set tentatively for May 30- 
June 1. 


Army Orders 
More Planes 


Assistant Secretary of War Davison 
announces that contracts for new air- 
craft and engine totalling $1,269,652 
have been approved. The Pratt & 
Whitney Aircraft Company gets a 
$728,912.50 contract for 68 Wasp, 
Type SR-1340-E and 60 Type SR- 
1340-D engines and _ spare _ parts. 
The Thomas-Morse Aircraft Corpora- 
tion received a contract for 30 observa- 
tion planes, Type O-19E, and spare parts 
for a total amount of $450,910.76. The 
Northrop Aircraft Corporation was 
awarded a contract amounting to $62,- 
600.90 for three Northrop transports 
and spare parts. The fourth contract 
was awarded to the Verville Aircraft 
Company for four primary training air- 
planes and spare parts for a total amount 
of $27,227.85. 

With the idea of demonstratigg the 
practicability of night cross-country fly- 
ing the 17th Pursuit Squadron, Air 
Corps, consisting of 18 Hawks and ac- 
companied by a Ford transport, recently 
flew from its base at Selfridge Field, 
Michigan, to Bolling Field, Washington, 
D. C., in 2 hr. 30 min., entirely during 
darkness. The squadron flight was in 
charge of Capt. Ross Hoyt. 
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Schneider Preparations 


Announcement has been made that the 
1931 Schneider Trophy Contest will be 
flown on Sept. 12, over English waters. 
The race will be a three cornered affair 
between teams representing England, 
France and Italy. The building of high 
speed designs by each of the three coun- 
tries is progressing in utmost secrecy 
and at the present time there is little 
information available. The French team 
under Commandant Amaurich, is prac- 
ticing on Bernard and Nieuport-Delage 
monoplanes designed and built for- the 
1929 contest. The planes to be used 
in the 1931 event will not be ready until 
the summer, 

The British Schneider team this year 
will be almost entirely different from 
that of 1929 in personnel, but again 
Squadron Leader A. A. Orlebar will 
be in command. Two new machines are 
being built, and it is understood that 
they are likely to have steam cooling, 
and that the engine power will some- 
what exceed the 1850 hp. of two years 
ago. The contest is to be held on Satur- 
day, Sept. 12, over the Solent and Spit- 
head. 


Records Tumble 


A number of new records have been 
made. Miss Ruth Nichols has been 
officially notified that she reached an 
altitude of 28,743 ft. in a Lockheed Vega 
with Wasp engine over New York on 
March 7. This surpasses the previous 
women’s altitude record of 27,418 ft. 
held by Miss Elinor Smith, who since 





has reached an indicated altitude which 
may prove to be a new record. 

The French did especially well in 
annexing records. Joseph LeBrix and 
Marcel Doret, the French stunt pilot 
at the 1930 National Air Races, made 
seven in one flight. They won records 
for duration and distance while carrying 
500, 1,000 and 2,000 kg. loads, and for 
speed over a 2,000-km. course with the 
2,000-kg. load. The new marks are 32 
hr. 17 min. 48 sec. and 2,890.4 mi. (same 
for each class), and 93.8 m.p.h. 

Two new records by Marcell Lalou- 
ette and Georges Reginensi were set on 
March 10 at Le Bourget with a load of 
2,000 kg. using a Farman monoplane, 
Type 302, equipped with a 650 hp. 
Hispano water-cooled engine, fitted with 
a reduction gear. Distance covered was 
1,664 mi. The time was 17 hr. 4 min. 

The closed circuit non-refueling dis- 
tance record was won away from Bos- 
soutrot and Rossi by Jean Mermoz and 
Anthoine Paillard. The new record 
stands at 5,669.9 mi., about 186 mi. 
further than the old mark. 

A gallant assault on the non-fueling 
duration record failed of success by only 
a few minutes. Using a Bellanca with 
a Packard Diesel engine, Walter E. 
Lees and Frederic Brossy remained 
aloft for 74 hr., 1 min. near Jackson- 
ville, Fla, The present record is 75 hr., 
23 min., and stands to French credit. 
The Lees attempt, the first long-distance 
flight to be made with a Diesel, was 
terminated by weather, while fuel for 
several hours still remained. 

Italian pilots established two new 
marks. A Savoia-Marchetti S.71, pow- 
ered with three Walters of 240 hp. each, 





FIELD ARTILLERY TAKES TO THE AIR 


This shows how one of the four 75-mm. field howitzers was stowed aboard a twin- 


engined bomber for transportation tests in the Canal Zone. 


The gun was placed 


in the fuselage through an opening in the flooring. 
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L. Umberto Maddalena, one’ of 

Italy’s most accomplished pilots and 

a member of the recent Italian trans- 

Atlantic flight, was killed with two com- 

panions in a crash in the water off Pisa 

March 19. They were flying a Savoia- 
Marchetti 64 seaplane. 


Lieut. Charles E. Bauch, survivor of 
the Shenandoah crash, and first officer 
assigned to the new U.S.S. Akron, build- 
ing at Goodyear-Zeppelin, was killed on 
March 31 in an automobile accident 
near Akron. He was inspector of con- 
struction on the new dirigible. 


The death of André Jules Michelin 
in Paris April 4 removed another per- 
sonage prominently identified with avia- 
tion since the early days. He was the 
donor of a number of well-known avia- 
tion trophies and at one time was the 
president of the Aero Club of France. 





was flown to 21,451 ft. The fcermer 
record of 20,544 ft. made with a Caproni 
Ca-73. A Caproni 100 was flown to an 
altitude of 17,463 ft., establishing a new 
record for light seaplanes in the first 
category. The former record of 15,137 
had been made by a Junkers Junior. 

Two outstanding flights were the 
London-Cape Town trip by Lieut. 
Comdr. Glen Kidston in a Lockheed 
Vega, and the London-Australia tour 
by Charles W. A. Scott in a Gypsy 
Moth. Both flights were records for the 
route, the former covering the distance 
in 6 days 10 hr. as compared with 8 days 
12 hr., and the latter in 9 days 4 hr. 
11 min., beating Kingsford-Smith’s time 
by almost 19 hr. 


Plaintiffs Win 
Colonial Crash Suit 


Most important of legal cases, not only. 
for the past month but probably in the 
history of American air transportation, 
was that decided April 10, by a jury 
of the New Jersey Supreme Court. A 
suit for damages totalling $600,000 
brought against the Colonial Western 
Airways, Inc., by the estates of six of 
fourteen victims of the crash of a tri- 
engined transport of that company on 
March 17, 1929. 

After five hours of deliberation the 
jury found for the plaintiffs in all cases, 
fixing damages at various sums from 
$7,500 to $46,000, which totalled $89,000. 

On the day of the accident the plane 
had been used for carrying passengers 
from the Newark Municipal Airport on 
sightseeing trips. On the final flight it 
took off with fifteen persons on board, 
the pilot made a climbing turn to the 
right, almost immediately thereafter one 
wing engine cut out and soon after the 
center, engine lost considerable of its 
power. The pilot attempted to glide to 
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a landing, but the plane, now out of con- 
trol, crashed into a sand-filled freight 
car and was completely destroyed. All 
the occupants with the exception of the 
pilot, Lou Foote, were killed imme- 
diately or died soon after of injuries. 

Many are the points of law for which 
this case will form an important pre- 
cedent. At the very beginning of the 
trial came the important decision absolv- 
ing the City of Newark, and Lieut. 
Richard Aldworth, manager of the New- 
ark Airport, both of whom had been 
named as co-defendants with Colonial 
by the plaintiffs. In granting their peti- 
tion for non-suit Judge Dungan said in 
part, “In the terms of the lease between 
Colonial and Newark, no control is given 
the lessor, Newark, over the loading of 
the plane or its management or control; 
that is who shall operate it nor over the 
competency of the pilot, nor reliability 
of the plane. I find nothing 
in the plaintiff’s opening that will per- 
mit the jury to find any liability for 
Newark. There is nothing 

which would make the obliga- 
tion of Lieutenant Aldworth any higher 
than the city whose agent he was.” 

Throughout the trial, which lasted 
three weeks, many well known and quali- 
fied flyers were called as expert wit- 
nesses. Among them Bernt Balchen, 
Clarence Chamberlin, Frank Hawks, and 
C. S. Jones. Technical testimony was 
also given by J. H. Scarr of the Weather 
Bureau, and Elmer M. Kintz of the De- 
partment of Commerce. Throughout the 
trial counsel for the plaintiffs endeav- 
ored to prove negligence on the part 
of the pilot, that the plane carried fifteen 
persons when it was only licensed for 
fourteen, that the day was dangerous 
for flying, and that the pilot was not 
familiar with the terrain at Newark Air- 
port. 

In his charge to the jury, which con- 
sumed over 2 hr., Judge Dungan em- 
phasized the fact that the plane pas- 
sengers assumed “all ordinary perils of 
airplane travel, all dangers which could 
not be avoided by the exercise of reason- 
able care to find a verdict for 
the plaintiffs the evidence must show 
that the accident resulted from the fault 
or negligence of the defendant or its 


employees and that such fault must be 
the proximate cause of the accident.” 

Colonial is expected to appeal but has 
not yet made definite announcement to 
that effect. Meanwhile suits are pend- 
ing for all the other eight victims 
save one. 

Of somewhat the same tenor was the 
decision, awarding $4,000 to the daugh- 
ter of James Eggert, one of five killed 
in a crash at Fairfax Airport, Kansas 
City, Kan., Jan. 25, 1930. Tried before 
the Wyandotte County District Court 
the defendants were the Central Air- 
lines, the Universal Aviation Corpora- 
tion and the Universal Airlines. 


Legislatures Busy 
With Air Laws 


Recent legislative activity is centered 
in the important states of New York, 
Ohio, Illinois, and New Jersey, all three 
having acted in the general direction of 
strengthening their flying regulation. In 
New York two bills, both sponsored by 
Senator J. Griswold Webb, passed both 
houses of the legislature and have been 
signed by Governor Roosevelt. By 
their provisions the life of the present 
state board of aviation is extended and 
funds are provided for its operation. 
All pilots are required to be licensed by 
the federal Department of Commerce. 

In Ohio a bill which greatly increased 
the powers of the state director of avia- 
tion and which raised his salary, passed 
both branches of the Legislature but 
was vetoed by Governor White on the 
grounds that, since no provision was 
made for publishing the regulations the 
director might make or for controlling 
their nature, such a person might easily 
abuse his increased authority. 

An Illinois bill for the creation of a 
regulatory board of five, of whom two 
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SCHEDULED TO BE ‘‘INVADED’’ THIS MONTH 


Routes to be taken by the Air Corps units in the annual maneuvers, using the 
largest number of planes ever assembled under one command in this country 





AVIATION 
May, 1931 


must be experienced pilots has passed 
the Senate and is before the House. In 
New Jersey a similar bill creating a 
director and an advisory board was 
being rushed through to enable imme- 
diate appointment of the personnel. 

Generally the State Legislatures con- 
tinue active on minor bills, over a dozen 
are considering gasoline tax laws, many 
of which have special provisions of ex- 
ception or rebate to aeronautical users. 
Maine and Washington are considering 
the designation of aeronautical operat- 
ing companies as public utilities. 

The general subject of jurisdiction 
over flying in Canada having resulted 
in a dispute between the Dominion and 
the provincial governments, the question 
has been taken before the Privy Council 
for hearing in London. The dominion 
government seeks an overthrow of the 
recent decision of the Canadian Supreme 
Court, which stated that each province 
had control over aeronautical activities 
within its own borders. 


Report on R.101 
Blames Leakage 


Chief interest in the field of lighter- 
than-aircraft centers on the recent re- 
port of the committee of assessors headed 
by Sir John Simon, late of the com- 
mission to report on Anglo-Indian 
affairs. After five months of investiga- 
tion into the accident which resulted in 
the destruction of the R.101 and the 
death of 49 of its crew, the commission 
has found, in part. “The acci- 
dent was caused by a substantial loss 
of gas from one of the forward gas bags 
which most probably followed the rip- 
ping by the gale of the fore part of the 
outer envelope.” There was no struc- 
tural or control failure and no evidence 
of faulty navigation, according to the 
commission, yet they leveled serious re- 
proach at the general decision to begin 
such a flight at that time. “It is impos- 
sible to avoid the conclusion that the 
R.101 would not have started for India 
on October 4 if it had not been that rea- 
sons of public policy were considered 
as making it highly desirable for her to 
do so if she could. She had never gone 
through trials which prove . . . 
that she was well able to cope with a 
continuance of unfavorable circum- 
stances. The program of trial drawn up 
by her captain had never been 
completed.” 

Considerable conjecture is being made 
on the future of the R.100, although the 
Air Ministry has made no definite an- 
nouncement, editorial comment, senti- 
ment in Parliament, and practical indi- 
cations point to a complete abandonment 
of any airship work in England. The 
London Morning Post, which has a 
definite place in the history of aero- 
nautics as the purchaser twenty years 
ago of an airship from the Lebaudy 
Bros. of France for a presentation to 
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the British Government, said editor- 
ially: “Airships are too costly, risky, 
and unmanagable to warrant further 
expenditure at least by an impoverished 
country like Great Britain.” 
in Parliament and in other newspapers 
seems set against any further use of 
hydrogen, and Helium is considered im- 
practical for the R.100 due to its cost. 


Graf Zeppelin 
Adds to Achievements 


A far different picture is drawn by 
the latest reports from Germany where 
plans for the ZL-129 have been an- 
nounced and whose Graf Zeppelin has 
recently added a trip to Egypt with a 
landing at Cairo to its already impres- 
sive list of achievements. The new ship 
is to have a capacity of 7,070,000 cu.ft. 
and in addition to being inflated with 
Helium will be equipped with oil burn- 
ing Diesel engines. Its launching is 
planned for 1933. 

In this country all other developments 
continue to await the completion of the 
ZRS-4. Dr. Eckener has but recently 
returned to Europe after inspecting a 
number of possible sites for an airship 
terminal in the Chesapeake Bay region 
for the proposed commercial trans- 
Atlantic service. 

In an exclusive interview with a rep- 
resentative of AvIATION, Postmaster 
General Brown reiterated his belief that 
airships should prove their worth on 
overland routes before any definite mail 
contracts for a trans-oceanic service 
could be considered. His latest sugges- 
tion is that a combination airplane and 
airship transcontinental service be 
worked out, the passengers to be carried 
on the airships during the night. Mean- 
while, the Post Office Department is 
going ahead with plans for a heavier- 
than-air transAtlantic service. Accord- 
ing to tentative plans, the carrier 
is to receive only the compensation 
earned from extra-postage of actual 
mail carried. Several routes are under 
consideration including one via Green- 
land, which has attracted the interest 
of Commander MacMillan, among 
others. 


Pitcairn Wins Collier Trophy 


As the industry meets at the Detroit 
show to display new models and to 
compare ideas on the coming season, 
the Autogiro continues to occupy a cen- 
tral position in aeronautical develop- 
ments. Possibly most significant is the 
information that on a production of one 
each week their scheduled delivery is 
completely absorbed by orders until the 
latter part of the summer. Secondly, 
the Department of Commerce granted 
on April 12 an unrestricted approved 
type certificate to the Autogiro model 
PCA-2. Two weeks previously had 


Sentiment ° 








BACK TO LAKEHURST 


From the “war” maneuvers. The Los 
Angeles being drawn earthward for 
a mooring to the portable mooring 
mast. Note the loudspeakers used 
for orders in the mooring operation. 


come the announcement that the Buhl 
Aircraft Company of Detroit had joined 
Pitcairn Aircraft, Inc., and the Kellett 
Aircraft Corporation as licensees of the 
Autogiro Company of America, and will 
proceed with the development of a two 
place sporting model. Had none of this 
materially encouraging news come to 
Harold F. Pitcairn, he would still have 
loomed important in recent events, for 
on April 5 the National Aeronautic 
Association had awarded him the Collier 
Trophy for 1930 for his development 
work on the ’giro, “for the greatest 
achievement in aviation in America, the 
value of which has been demonstrated 
by actual use during the preceding 
year.” 

Stinson Aircraft announces a produc- 
tion during March of fifteen of its tri- 
engined transport planes with a total 
value of $400,000. Ten were delivered 
to the Century Airlines for the inaugu- 
ration of its service between Detroit and 
Chicago, two more to the Ludington 
Lines and three to individual purchasers. 

Two factory moves feature in the 
news of the past month. Curtiss-Wright 
have completed the shifting of their 
experimental division and engineering 
personnel from Garden City to the Buf- 
falo plant which is now devoted entirely 
to military production. One hundred 
men were added by the move to the 
already large force in Buffalo, bringing 
the total of employees at the latter plant 
to 1,100, the highest mark it has ever 
reached. During the same period the 
American Propeller Company, formerly 
the Paragon, has been completely moved 
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to South Bend, Ind., where it will occupy 
a new factory as a member of the Ben- 
dix group. 


Few Technical 
Announcements 


Few technical developments figure in 
the news of recent weeks. From Paris 
and Berlin came reports of two new ex- 
tremely light engines, the Romeiser and 
the Heylandt, which, if claims for them 
can be substantiated, would be revolu- 
tionary indeed. 

In addition to National Air Trans- 
port’s tests with the Goodrich rubber 
overshoe device for ridding wings of ice 
in flight, Charles Meyers on March 30 
purposely flew a machine equipped with 
the device into ice conditions and re- 
ported the experiment proved satisfac- 
tory. Better than average weather con- 
ditions on the airways’ have limited 
service tests by N.A.T. this year. 


Cowl Ruling Announced 


A note of general interest to the in- 
dustry is the announcement by the De- 
partment of Commerce that hereafter 
manufacturers or operators of aircraft 
which have been already approved may 
be fitted with auxiliary engine cowling 
without submitting drawings or under- 
going further flight tests. All that will 
be necessary from now on is the ap- 
proval of the district inspector. 

Announcement of new models for the 


- American market will be found else- 


where in this issue in reports on the 
Detroit Show. From abroad comes 
news of noteworthy planes. 

In England the first of three Short 
Kent metal flying boats have undergone 
tests before delivery to Imperial Air- 
ways for their Mediterranean service. 
Powered with four 600 hp. engines, the 
machines will have a top speed of 130 
m.p.h. with a total weight of 14 tons, 
of which 7,500 Ib. is available for pay 
load. When three of this class and the 
recently ordered Handley Page Hanni- 
bals are delivered, the Imperial Airways 
will have a fleet of 34 planes averaging 
1,415 hp. each. 

A recent Air Corps News Letter 
brings an interesting compilation of en- 
rollments in the Caterpillar Club for the 
year of 1930. As might be expected 
from the general increase in flying 
activities, more emergency parachute 
jumps were made in that period than 
during any previous year, 129 as against 
91 for 1929, and 360 for the entire 
period since 1919. Most significant and 
indicative of the growing wearing of 
parachutes is the very large proportion 
of men outside the military services who 
have joined, 59 in all for the twelve 
months, and only seven of these were 
Airmail pilots. Out of 129 jumps, 127 
resulted in the saving of a life. 
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PRODUCTION AND LICENSING 
Makes of Engine in Newly Licensed or 


and Identified 


Aircraft, First Quarter 1931 


Lic. Ident. Total 


Aeromarine Klemm............ 3 1 a 
iii 68 6 505,240 seeds 5 2 7 
Amorionn Waals... 05.666 cccce ce 1 1 
American Eaglet............... 8 a 12 
Amphibions (2 place).......... 35 3 
SN 954: te EN Hdd h ole Wik adele oo 4 1 1 
Bellanca (6 place).............. 2 4 6 
0 RE ER ee a ars 6 1 7 
A aS eee See 8 2 2 
Consolidated (Fleet)........... 5 5 
Curtiss-Wright 

PS RS i a 14 

Sh co ele om india ott an dee a 7 7 

EBs cis voici a nlc aon ee 2 2 

I See eee 5 5 

Travel Air (biplane).......... 2 2 

Travel Air (monoplane)....... 1 1 2 
Detroit Lockheed Vega......... 6 6 
Eaglerock 

Th ose ve. 5. ghd gd wie 1 4 5 

IN hire -0. 5 ot ocwreta «aoe 2 2 
Fairchild 

ae 3 3 

MII 66.5540 s00 cee ven 1 1 
Fokker (single eng.). ..... 1 1 
MERE G Sd 5 og cg doses ce eg 3 2 
aa a 1 3 4 
Se eee 1 17 18 
Huntington chum.............. .. 2 2 
MMIII 6 c:iciivis sss 0 cas vinc 1 1 2 
Os 6 Re 8 3 | 
New Standard................. Boas 2 
Nicholas-Beazley.............. 1 3 4 
Northrop (6 place)............. 1 1 
Pitcairn 

Mailwing. . 5 5 

I oi i.5. oa. So 0a 8 end be 1 1 
ND ee en 2 2 
ks Fi, ais ioyinnin ziarcies ate 6 6 
States..... 2 . 
Stinson 

NS arenes adic 19 1 20 

MMi h ss 'aeig kid data « Seow 2 2) 
United 

Boeing (single eng.).......... 6 6 

Sikorsky (single eng.)........ 1 ‘ 1 

Sikorsky (two eng.).......... 1 1 2 

| ES 2 
Verville (monoplane)........... .. 1 1 
Se ie 19 
ee ET aE 1 88 89 

ERIE oe, ety ane 143 162 «305 


Identified Aircraft 
Lic. Ident. Total 
ee Cr nor oar ie 7 3 10 
American Cirrus............... 1 21 22 
Anzani Cessna Converted....... .. 2 2 
DE a ae ee I 1 
i AEE Se aL 3 3 
WN sik Gs 7.59 «dio ene sSacan B63 3 
IIs ss Srk., dws no oo x's 4 “ 
Curtiss 
INS cece con wbaessis B. wee 2 
a oye ee 1 1 
PETES Peery Fe 6 6 
Gnome... Sh cp pater tes 2 2 
Harley-Davidson............. 1 1 
SEL abdtie s+ 3 vs tree oc ws 6 6 
Heath-Henderson............ 9 9 
|” aren 12 12 
ICS 6B ois acarce Waa 5 5 
PE laissss 00g Casare do's 2 2 
Kinner 
B-5 (or unspec.).......... 14 3 17 
SE a ane | 3 9 
CO cites cnceces, 8 3 4 
RES ee 1 6 7 
MR Ride st dc otoascaecs os 2 2 
OT eer 20 
Menasco C-4............ x-e8 i 
Michigan Aero Rover.......... 1 as 1 
REE prea aey eae 2 9 iT 
Pratt & Whitney 
CSE ae ree 12 2 14 
WOE ck Saree w ee Sees. 2 4 6 
EDS cadancts Bewtene<s coc 7 g 
IG: 5.55 Sy Sv igigire & dials ws ore 22 +10 32 
Warner 
RE EE Pa ee Be 18 2 20 
PN basco cuss ccbese oc 1 2 3 
Wright 
Whirlwind (165)............. 6 5 1 
Whirlwind (240)............. 1 2 4 
Whirlwing (300)......... 12 10 22 
Whirlwind (220)........ ma 2 2 
RNIELN,  iAcoléale Ua a 0.8 0-0 4 1 5 
Miscellaneous...............-. 9 9 
WS Adis canerwaertese 143 162 305 
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Valid Airplane Licenses 
and Identifications 


15600 
154004 
15,200 }+- 
15,000 
14,800 
14,600 
14,400 





Valid Pile; Licenses 


THE usual seasonal increase in the 
average number of student permits is 
observable in March of this year, but 
the upturn of the curve is less steep 
than in the two preceding years. In 
fact, the weekly average is about 20 
per cent below that of 1930, and almost 
10 per cent below that of 1929. 

The same flatness is apparent in the 
curve for pilot licenses. However, 
though the rate of increase from Feb- 
ruary to March of 1931 is less than 
that of the preceding years, the average 
number of licenses issued weekly is 
slightly above that of 1929. 

The curve of gliders licensed or 
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identified during the months of the past 
winter is well above that of the pre- 
ceding year, but the spring upturn can 
in no way compete with the rise pro- 
duced by the enthusiasm of the 1930 
glider boom. In fact, as the identi- 
fications and licenses issued last spring 
expire, a drop in the curve for all 
gliders legally approved for service 
may be anticipated. 


SINcE early in March there has been 
a steady increase in total planes, the 
curves for both licensed and identified 
planes turning with unusual consist- 
ency in the same direction. The curve 
of total pilot licenses valid is also 
unusually firm in its rise and at the 
end of the first week in April had 
reached a new high position on its 
chart. 
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AIR MAIL AND TRANSPORT 


(Page 153; also page 209 of the April issue.) 

Mail Poundage for 1930 
A CORRECTION has been made in the 
figure for Weight of Mail Carried, for 
the month of August 1930, changing 
the total for the year from 8,086,543 
to 8,003,657 Ib. During August 695,318 
Ib. of mail were carried. This correc- 
tion makes August the one exception 
to the rule that 1930 monthly totals for 
air mail exceed those of 1929, and also 
yields to December the position of 
peak month of the year. The corrected 
figures for mail carried on each route 
are given below. 


Pounds 
Routes of mail 
1. Boston-New York................ 124,925 
2. Chicago-St. Louis................ 61,370 
3. Chicago-Dallas............00++5 439,050 
4. Salt Lake City-San Diego......... 856,757 
5. Salt Lake City-Seattle........... 312,689 
8. Seattle-San Diego................ 289,045 
9. Chicago-St. Paul...............0% 225,133 
11. Cleveland-Pittsburgh............. 65,012 
12. Cheyenne-Pueblo................ 89,399 
16. Cleveland-Louisville.............. 79,548 
17. New York-Chicago............... 1,693,964 
18. Chicago-San Francisco............ 1,955,145 
19. New York-Atlanta............... 461,786 
20. Albany-Cleveland................ 64,274 
21. Dallas-Galveston................. 36,410 
22. Dallas-Brownsville............... 89,404 
23. Atlanta-New Orleans............. 109,906 
24. Chicago-Cincinnati............... 77,210 


25. Atlanta-Miami................... 188,213 


26. Great Falls-Salt Lake City........ 63,499 
27. Bay City-Chicago................ 184,774 
28. St. Louis-Omaha................. 181,688 
29. New Orleans-Houston............ 52,461 
30. Chicago-Atlanta................. 123,968 
32. Pasco-Seattle:(a)................. 83,028 
33. Atlanta-Los Angeles(b)............ 46,347 
34. New York-Los Angeles(b)......... 48,652 

Total—all routes...........-.+. 8,003,657 


(a)Consolidated with C.A.M. 5, July 1, 1930. 
(b)Established October, 1930. 


(Page 153) Contract Air Mail. January, 1931. 
Totals for All Routes. 


Let: AE SOR ais 5.0434 canes eneneeds 21,323 
Scheduled round trips................ 1,190 
Miles of service scheduled............ 1,976,586 
Miles of service actually flown......... 1,770,406 
Percentage actually flown............. 89.5 
Total weight of mail................. 687,560 
Amount paid to contractors........... $1,449,676 


(Page 151) Air transport operations, final 
summary, 1930. Domestic and Foreign Lines 
of American Operation 


POSUOOGR. . 6.5 0. 5:00 6-6 6 <in-o can Ko 417,505 
Perera ee re re 36,945,203 
TE osc hd 8 9s sv tet e neue eer ch 8,324,255 
DUROOE. i. io Sk epi owowe ses 2,869,255 
Passenger miles .........2.+++. 103,092,382 


FOREIGN TRADE 
(Page 168) Aeronautical Exports for January 





1931 1930 Per cent 
Change 
Airplanes 
Number.......... 12 17 —29.4 
Deliass.... .ssicca<s 202,853 274,189 —26.0 
Engines 
Number.......... 15 25 —14.0 
Dolathss 5.5 ves 112,127 100,748 +11.3 
Parts and Accessories 
Dollars........... 205,847 198,318 + 3.8 
Total (Dollars)... 520,827 573,255 — 9.1 
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FOREIGN ACTIVITIES 
(Page 173) Foreign Subsidies and Appropriations 
Belgium (1930-1931) 


Direct transport subsidy.............. $778,000 
Total for civil aviation............... 1,858,000 
Belgium (1931-1932*) 

Direct transport subsidy.............. 931,000 


Total for civil aviation............... 1,540,000 


(Page 174) Annual Airplane Mileage in 
Air Transport, 1930 


(Page 175) Passenger Traffic in 
Passenger-Miles, 1930 
U.&. 6. BR. cea ass ao os boas 4,620,000 


(Page 175) Express and Mail Traffic 
in Ton-Miles, 1930 
99,000 


(Page 177) World Distribution of Airports 





Airpl . and Li d Pilots 
Belgium* 
Civil airpodtini.. <csccviins 54 00 ho tavhtiaes 9 
Military alt=eWlis (64. Se8sccb ca tbscei ext. 8 
Area per civil airport (eq.mi.)............. 1,306 
Planes in transport service................ 42 
Civil pilots licensed...............5..005+ 396 
Civil aircraft produced, 1930.......... 29 
Military aircraft produced, 1930........... 73 


*Includes lines operating in the Belgian Congo, 


OFFICIAL statements of the progress 
of civil aeronautics in the U.S.S.R. 
are rare. In fact, no data regarding 


‘developments in this line since 1929 


have been published either in the 
United States or in England. In view 
of that fact we consider it of interest 
to publish in his own words the state- 
ment of Comrade A. Goltzman, Presi- 
dent of the All-Russian Association 
of Civil Aviation. 

“The civil aviation of the U.S.S.R. 
is now passing through a critical pe- 
riod. The great progress made by our 
economy and the successful realization 
of the five-year plan is a period shorter 
than was formerly planned for, re- 
quired a still greater developrient of 
the civil aviation than that which was 
being carried out and was presupposed 
by the former five-year plan. 

“The government of the U.S.S.R. 
was thus induced to create an All- 
Russian Association of Civil Aviation 
in lieu of the airlines ‘Dobrolet’ and 
‘Ukrvosdukhputj.’ This organization 
has the monopoly for exploiting all 
U.S.S.R.’s airlines, it unifies the de- 
velopment of the civil aviation in the 
Union and is dealing with the problem 
of training specialists for the civil 
aviation. 

“In 1930 the length of our airlines 
increased comparatively to 1929 to 70 
per cent (the fiscal year begins on the 
lst of January and ends on the 3lst 
of December). The distance flown in 
regular air transport during 1930 in- 
creased to 44 per cent. 

“This year the civil air fleet of the 
U.S.S.R. uses airplanes constructed by 
Soviet engineers and manufactured at 
Russian works; the engines used are 
also manufactured at Russian works. 
We are now using on our airlines large 
tri-engined airplanes constructed by 
engineer Toopoleff.” 
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A resume of what was to be seen 
at Detroit last month | 


ONCENTRATION _ of __the 

year’s aircraft displays into a 

single exposition of major 

proportions seems to have had 
a desirable effect, as indicated by the 
reaction of the exhibitors who partici- 
pated in the National Aircraft Show, 
April 11-19 at Detroit City Airport. 
This display is the fourth of a series 
held at Detroit each April and was 
sponsored jointly by the Detroit Board 
of Commerce and Aeronautical Cham- 
ber of Commerce. 

Decorative effects in the booths and 
settings for the major exhibits in gen- 
eral expressed ingenuity and artistic 
value surpassing any of the previous 
aeronautical expositions. 

As in the 1930 Detroit show, one of 
the most attractive exhibits was that 
sponsored by the Ford Motor Company, 
airplane division. This, together with 
the Fokker offering occupied the major 
portion of the sub-division of the 
hangar nearest to the field. The Ford 
exhibit centered about a giant plaster 
figure supporting on its shoulder one 
of the three airplanes constituting the 
exhibit. Some difficulty was experi- 
enced, however, when it became de- 
sirable to change airplanes and it was 
necessary to amputate the Herculean 
hands at the wrist to make the substitu- 
tion. The Fokker exhibit also included 
three airplanes, in a garden-like setting. 

An especially elaborate exhibit was 
that offered by the Pitcairn Company, 
featuring the autogiro. One of the 
smaller machines of this type was 
placed in a stage-like setting in a corner 
of the hangar and this unit was flanked 
by wall exhibits involving elaborate 
mechanical devices to show the com- 
parative performance of the autogiro 
and the normal airplane. 

Engine and accessory exhibits were 
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on a considerably higher plane than 
those of some of the earlier shows, 
though some of the manufacturers used 
essentially the same exhibit material as 
last year as a measure of economy. 

By accident or design there were 
several accessory exhibits that seemed 
to have been conceived in pairs. The 
structural framework of the Dow 
Chemical display was almost perfectly 
matched with that of the Goodyear- 
Zeppelin Corporation, while the R.C.A. 
and Breeze exhibits were decidedly sup- 
plementary. The actual representation 
of personnel of the industry was prob- 
ably more complete than at any similar 
event in the past. 


More novelty exhibits 


Novelty exhibits, calculated to amuse 
or mystify the casual visitor were 
somewhat more numerous than in the 
past indicating a growing belief that 
the general public constitutes the bulk 
of attendance. Indication of a-higher 
level of intelligence was observed by 
a number of the exhibitors based on 
the types of questions they were called 
upon to answer, but the level is still 
considerably below that of current 
automobile and marine equipment 
shows. A large part of the show at- 
tendance still forms a vapid crowd, 
drifting open-mouthed from one exhibit 
to the next. 

A report of the management issued 
following the show states that 636 air- 
planes and two gliders were sold by 
seventeen companies. No distinction is 
made between machines actually sold 
to individuals and those allocated to 
dealers or distributors. The attendance 
during the nine days totaled 90,000. 

Outstanding from a merchandising 
standpoint was the series of price re- 
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ductions, beginning with the Stinson 
“Junior” on the first day of the show. 
The “Junior” price came down from 
$5,995 to $4,995. Early Monday morn- 
ing the Great Lakes Aircraft Corpora- 
tion announced a reduction of $200 in 
the price of the “Sport Trainer,” bring- 
ing it down to $2,985. Later in the day 
a reduction of $1,775 was made in 
the price of the Challenger-powered 
Curtiss-Wright “Sedan,” the new figure 
being $4,595. The price with the 
Kinner engine has been reduced to 
$5,100. The announced belief, and the 
very real hope, are that the new low 
prices will increase the range of the 
prospect group and permit a greater 
production volume. 

Some dissatisfaction was expressed 
by exhibitors at the date of the show 
and at a meeting of the show com- 
mittee of the Aeronautical Chamber of 
Commerce it was decided that next 
year’s exhibit would be held not later 
than the second week in February. 
Proposals were received from Indian- 
apolis, St. Louis, and Kansas City for 
the 1932 show, and from New Orleans 
for the 1933 exposition. 

Most impressive among the special 
events taking place during the show 
was the memorial service conducted in 
connection with the unveiling of the 
tablet to Capt. Lionel M. Woolson, de- 
signer of the Packard Diesel Aircraft 
engine, killed in a crash a year ago. 

That a week of continuous demon- 
stration and miscellaneous flying of 
every sort came to an end without any 
serious accident proves both a great 
deal of careful thought by the manage- 
ment and a substantial measure of good 
luck. There have no doubt been pre- 
vious occasions, during military ma- 
neuvers or air races when the Detroit 
record of 114 landings and 95 take-offs 
in an hour has been equalled. We can 
find no previous record, however, of 
such long-continued intensive use of 
an airport, with more than 10,000 take- 
offs and landings in a little more than 
a-week. From shortly after dawn till 
long after dark, the field was kept busy. 

To minimize the collision danger no 


A general impression 
of the show and brief 
discussions of the 
aircraft, engines, and 


accessories exhibited 


plane was supposed to leave the ground 
until it had been flagged away by a 
starter, and the runway was reserved 
for taking off, with the area on one 
side of the runway for landings and 
that on the other side for taxiing to the 
take-off point. After landing, each ma- 
chine was supposed to taxi clear down 
to the windward end of the take-off 
runway before crossing it into the area 
where it could turn to taxi back to the 
starting-point for another flight. The 
system was as near ideal as any that 
has ever been developed. The starters 
knew their business and got the planes 
away in as rapid succession as safety 
permitted, and there was no trouble on 
the runway except occasionally when 
two machines landed too close together 
and on converging paths. 


The trouble came elsewhere. To 
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permit of still more flying, and to save 
the time that would be required by such 
types in taxiing the whole length of 
the field and back after every flight, the 
autogiro and certain of the light planes 
were allowed to take off across the 
cross-wind runway. So long as they 
adhered to that specification all was 
well, but occasionally when the wind 
was light a pilot would grow absent- 
minded and get off along the runway 
instead of across it. His course then 
cut straight across the main line of 
traffic and more than one pilot was hor- 
rified on coming in to land to discover 
that he was face to face with a light 
plane apparently intent on sitting in 
his lap before he could get onto the 
ground. The hazard of this doubling 
of the operations was too great to be 
accepted, especially where there is no 
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code of signals for communicating with 
planes in the air. In the future take- 
offs should be rigorously limited to one 
at a time, even though certain types of 
planes may have to go to another field 
for their demonstration. Conditions 
were unsatisfactory for the autogiros 
in any case, as safety required that they 
be flown along in the general traffic 
lines very much like airplanes. Vertical 
descent across the path of an endless 
succession of on-coming machines would 
have been far too dangerous to be prac- 
ticed with any frequency. 

One factor of congestion that could 
well have been eliminated was the hop 
business. While it may have persuaded 
into the air a considerable number of 
casual visitors to the show who had 
never flown before, any good that might 
have been accomplished in that way was 
more than offset by the unattractive 
aspect of a number of men, most of 
them clad in extremely dirty white over- 
alls, marching up and down and hawk- 
ing three-dollar tickets. The frequent 
arrival of transport machines, with 
neatly uniformed pilots and brisk and 
efficient ground crews to receive them, 
was an admirable supplement to the 
efforts of the salesmen demonstrating 
new machines to prospective customers. 
The joy-riding activity was, to put it 
conservatively, of negligible assistance. 





Comparative statistics of the Detroit shows 
Detroit Show Detroit Show Detroit Show 
1929 1930 193 
Per Per Per 
No. Cent No. Cent No. Cent 
Total planes entered* 100 75 75 is 
Monoplanes............ 48 48 45 60 51 ‘68 
ID a os bxae ae Beis’ 47 47 29 39 23 31 
Convertibles............ 1 1 0 0 0 0 
Sesquiplanes............ 3 a 1 1 1 1 
ee, EO: See 6 6 7 9 10 13 
Center-wing............ 3 3 0 0 4 5 
Folding-wing............ 7 7 1 1 2 It 
High-wing.............. 28 38 
(RR ae } os ” * ” 9 12 
<M Co ee t Tt tT t 71 95 
DEE; Sodadeieceowcse t T t t 4 5 
Open planes............. 53 53 47 63 43 57 
Closed planes........... 47 47 28 37 32 43 
Land planes............. 95 95 68 91 62 83 
Seaplanes, flying boats... . 3 3 3 3 7 9 
2 - 5 6 8 
95 67 89 69 92 
1 2 3 3 4 
2 5 7 3 4 
0 1 1 0 0 
4 2 3 13 17 
32 28 37 31 41 
29 13 17 5 7 
1 12 16 8 11 
5 0 0 1 1 
9 9 12 3 3 
7 6 8 9 12 
3 5 7 5 7 
90 59 79 56 74 
10 5 7 5 7 
vis 2 3 8 11 
1 1 5 7 
0 0 1 1 
“e 6 8 0 0 
9 2 3 0 0 
3 2 3 12 16 
50 26 35 28 37 
14 4 5 5 7 
1 15 20 4 5 
27 28 37 26 35 
* Table does not include three Autogiros exhibited by Pitcairn Aircraft, Inc. 
t No classification available. 
} Included in high-wing classification. 


Aircraft 


ERONAUTICAL engineering prog- 

ress during the past year, as meas- 
used by a study of the aircraft exhibited 
at the National Aircraft Show last 
month, has been somewhat slower than 
expected by many who visited Detroit. 
Design progress, however, is of two 
varieties, one the refinement of exist- 
ing machines and the other the creation 
of new and more unusual types. With 
respect to the last of these, the 1931 
offering was richer than any that has 
been held for a number of years, for 
this exposition marked the introduction 
of the public of such unusual machines 
as the Pitcairn-Cierva Autogiro and 
the Stout “Sky Car.” Just as the 
Packard Diesel aircraft engine attracted 
thousands of interested spectators at 
last year’s Detroit show, so the autogiro 
and the “Sky Car” were centers of at- 
traction during the most recent presen- 
tation. Low priced light airplanes of 
the one and two seat variety abounded. 


Numerical study of planes 


From the comparative numerical 
study of the airplanes at the Detroit 
show of 1929, 1930 and 1931 (see 








AVIATION 
May, 1931 


table below) certain design trends are 
evident. First the steady increase in 
the proportion of monoplanes, which 
in the most recent Detroit show repre- 
sented 68 per cent of the exhibited ma- 
chines. There have been no convertible 
monobiplanes since the R.S.V. which 
was shown at the 1929 Detroit show, 
and the sesquiplane type has decreased 
from four to one per cent in the two 
year period. Even the Sikorsky am- 
phibion, which was for such a long 
period a sesquiplane, has become a 
pure monoplane in the S-41 version. A 
system of struts tying in the wing 
float with the monoplane bracing has 
been substituted for the stub wings of 
earlier Sikorsky models. 

Despite the large number of light 
planes the proportion of open machines 
was considerably less than at last year’s 
exposition. It is quite obvious that the 
manufacturers feel a predominant de- 
mand for closed machines, particularly 
in the medium weight group. 

The cabin biplane type has always 
been in the minority, but is usually rep- 
resented by at least one new design at 
every aeronautical exposition. In the 
present instance, the latest addition to 
the Waco line, powered by the new 
Continental A-70 radial, was one of 
the features. 

While our numerical study breaks 
down at the point where we consider 
the proportion of land planes and sea- 
planes because of the fact that exhibi- 
tion of a machine on floats is largely 
a matter of arbitrary choice, the figures 
will serve to approximate the ‘indus- 
try’s general view of popular interest. 
Upon that score, the increase in avail- 
able machines having float equipment 
becomes significant. At the present 
time a very large number of standard 
airplanes have been approved by the 
Department of Commerce for float 
equipment and this number is scarcely 
reflected by the percentage of machines 
exhibited on floats in any aircraft show. 
In spite of this obvious weakness, there 
has been a decrease in proportion of 
approximately 9 per cent in land planes 
from last year’s figure. The number 
of land planes has suffered partly be- 
cause of the increase in amphibious, 
from 2 to 8 per cent during the two 
year period. In this connection, it is a 
pleasure to observe that all of the am- 
phibions in the 1931 show were very 
creditable designs with no appearance 
of hasty improvision. 

The Stinson and Douglas machines 
are new, while the Sikorsky, American 
Aeronautical, Amphibion “Privateer,” 
and Keystone Loening offerings were 
familiar. Both of the new machines are 
monoplanes with twin engines, the Stin- 
son power plant units being streamlined 
into the upper surface of the wing 
while the Douglas engines are mounted 
considerably above the wing and the 
two units connected by an auxiliary 
streamlined surface. 

The presence of the twin-engine am- 
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phibions has brought the proportion of 
bi-engined machines to a somewhat 
higher point than before, while that of 
single-engined planes has also increased 
slightly at the expense of the three- 
engined type, which fell from 7 to 4 
per cent since last year. The rise of 
the single-engined transport is obvious, 
and much comment was occasioned by 
the fact that only single-engined ma- 
chines were exhibited by the Fokker 
Aircraft Corporation. The Fokker F-14, 
the Ford Express Plane, the Bellanca 
“Air Bus,” and the Lockheed “Orion” 
are examples of the more recently de- 
veloped single-engined transports. 

There was a six-fold increase in air- 
planes of the single-seat variety as 
compared with any previous show. 
Thirteen of the 75 airplanes on the 
exhibition floor were single - seaters. 
This variety seems to have gained in- 
creased popularity at the expense of 
the familiar three-place open cockpit 
biplane, which shows a decrease from 
29 to 7 per cent since 1929. Constant, 
through very gradual gains, are noted 
in the two-place type, which accounted 
for 41 per cent of the machines at the 
recent Detroit show. Eight machines 
of four-place capacity were shown, and 
these should prove somewhat more 
popular in the forthcoming season, for 
it was in this group that the drastic 
price reductions were made. Five- and 
six-p!ace machines have suffered losses, 
and those with seven or more seats 
show some gains in spite of the scarcity 
of tri-engines. 

Eighteen per cent of the machines at 
the show were powered with vertical or 
inverted-in-line air-cooled engines and 
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the streamlining possibilities, particu- 
larly of the inverted type, makes the 
installation a very attractive one. Four 
per cent of the machines had two-cylin- 
der opposed power plants, while the 
Ford plane with Hispano-Suiza engine 
was the first machine with a liquid- 
cooled engine that has been presented 
at a major exhibit since St. Louis in 
February of last year. There were no 
Diesel-powered machines on the exhibi- 
tion floor. There were no OX-5s, and 
that marks the end of a era. This was 
the first show since 1918 from which 
war material was entirely absent. 

As might be expected there was an 
increase of 3 to 16 per cent since 1929 
of airplanes having engines rated at 50 
or less hp. This was balanced some- 
what by a decrease from 50 to 37 per 
cent of machines in the 50 to 150 hp. 
range indicating a trend toward lower 
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The Stout “Sky Car.” 
Above: Tail wheel in 
ground and fiying posi- 
tions. Below: Detail of 
cabin, power plant and 
wing structure 
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horsepower per passenger. Losses were 
also sustained in the range from 150 
to 300 hp., but a gain of 8 per cent is 
noted in machines having power plants 
of greater rating than 300 hp. Only 
two of the machines exhibited had fold- 
ing wings, a feature which British 
public opinion demands but to which 
America seems to be either indifferent 
or hostile. 


Classification by weight 

The airplanes exhibited at the De- 
troit show have been classified accord- 
ing to certain arbitrary groupings by 
weight. The group of planes of 1,000 Ib. 
or less included both one and two place 
models of the Aeronca by the Aera- 
nautical Corporation of America, the 
American Eagle Aircraft Company 
“Eaglet,” the Alexander Aircraft Com- 
pany “Trainer,” and both land and sea- 
plane models of the Buhl Aircraft 
Company “Bull Pup.” The Curtiss- 
Wright Airplane Company “Junior,” 
the centerwing and parasol models by 
the Heath Aircraft Company, and the 
new Alexander Aircraft Company 
“Cub” also fall in this group of lightest 
planes. 

Airplanes weighing between 1,001 
and 2,000 lb. are the most numerous of 
any single classification. The “Cloud 
Coupe,” of the Cloud Coupé Aircraft, 
Inc., a newcomer in the field; the Buhl 
Aircraft Company “Airster,” a two- 
and a three-place “Fleet” by the Con- 
solidated Aircraft Corporation, and 
the Curtiss-Wright Airplane Company 
“Coupé” and “Sport Trainers” are of 
this type, as well as the Driggs Air- 
craft Corporation “Skylark,” Model 
KR-22 of the Fairchild Airplane Manu- 
facturing Company, the one-place mono- 
plane and two-place biplane of the 
Granville Brothers Aircraft Corpora- 
tion and the Great Lakes Aircraft Cor- 
poration “Trainers.” “Solution,” by the 
E. M. Laird Airplane Company, two 
closed models by the Mono Aircraft, 
Inc., the Nicholas Beazley “Trainer” 
and other two-place model, the North- 
rop Aircraft Corporation “Beta,” and 
the Paramount Aircraft Corporation 
“Sportster” are of this weight, as are 
the Pitcairn Autogiros, the Sioux Air- 
craft Corporation “Senior,” a two-place 
monoplane by the States Aircraft Cor- 
poration, the Stout “Sky Car,” and 
Model F by the Waco Aircraft Com- 
pany. A late arrival in this group was 
the Cain monoplane, a parasol type, 
powered with a Cirrus “Hi-drive” en- 
gine. 

In the group of airplanes weighing 
from 2,001 to 3,000 Ib. are the three- 
place amphibion biplane of the Amer- 
ican Aeronautical Corporation, the 
Amphibions, Inc., “Privateer,” the 


three- and four-place biplanes of the 
Bird Aircraft Corporation, the Boeing 
Airplane Company pursuit plane, and 
the Deluxe “Sportsman” by the Curtiss- 
Wright Airplane Company. The four- 
place seaplane of the Detroit Aircraft 
Company, the Granville Brothers Air- 
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craft Corporation 
“Senior,” the 
Swanson Aircraft 
Corporation 
“Coupé,” the Ver- 
ville Aftcraft Com- 
pany “Trainer,” 
and the open and 
closed biplanes of 
the Waco Aircraft 
Company are also 
of this weight. 
There are five 
models in the group 
of airplanes weigh- 
ing between 3,001 








and 4.000 Ib.: Wing structure of the Northrop “Alpha.” 
“us: : ” a Above: The Northrop “Beta” (Menasco 
Witchcraft, by “Buccaneer”) in flight 

the Buckley Air- 

craft Company; the Curtiss-Wright Pas . 

“Sedan”; the Ryan six-place mono- two airliners and a freighter by Ford 


plane now manufactured by the Detroit 
Aircraft Corporation; and the two 
four-place monoplanes made by the 
Stinson Aircraft Corporation. 

Airplanes in the 4,001 to 5,000 Ib. 
class are more numerous. They in- 
clude the Bellanca Aircraft Corporation 
“Skyrocket” and “Pacemaker,” the 
Curtiss-Wright “Commuter”; the Vega 
monoplanes of the Detroit Aircraft 
Corporation in both land and seaplane 
models, the Northrop Aircraft Corpora- 
tion “Alpha,” the Stearman Aircraft 
Company single-place biplane, and the 
Amphibion exhibited by the Stinson 
Aircraft Corporation. 

Models by the Fokker Aircraft Cor- 
poration, two eight-place monoplanes 
and a seven-place amphibion, dominate 
the 5,001-7,500 Ib. group, which also in- 
cludes an eight-place “Fleetster” by the 
Consolidated Aircraft Corporation, and 
the Detroit Aircraft Corporation’s 
“Orion.” 

The Bellanca “Airbus,” the Douglas 
“Dolphin,” and the Stinson nine-place 
monoplane complete the list of planes 
weighing up to 10,000 Ib. Only four 
planes of greater weight were exhibited, 








Motor Company and a sixteen-place 
Sikorsky amphibion. 


General design tendencies 


Progress has been slow in the transi- 
tion from wood to metal in airplane 
construction. This trend, so noticeable 
last year, gave evidence of very little 
advance and with one or two exceptions 
the situation remained unchanged. One 
significant departure, however, is the 
use of stainless steel in airplane wing 
rib constructions, as exemplified by Am- 
phibions’ “Privateer.” In contrast to 
the European practice of riveting this 
material, the “Privateer” wing rib is 
built up of stainless steel, spot welded 
in a special machine developed by 
Fleetwings, Inc. 

One of the most promising develop- 
ments from a quantity production view- 
point is the application of metal semi- 
monocoque construction to light plane 
construction, notably to the Buhl 
“Bull Pup.” The fuselage of that ma- 
chine is constructed entirely of metal. 
Three longitudinal members of flanged 
vee-section provide rigidity, while a very 
large proportion of the stress is carried 
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by the sheet metal covering. Longitu- 
dinal members are steel from the nose 
or engine mounting bulkhead to a point 
behind the cockpit, and from there to 
the tail are of aluminum alloy. Small 
diameter steel tubes are welded to the 
longitudinal members forward of the 
cockpit to provide reinforcement and 
transverse bracing. 

A late arrival in the show, the 
Northrop “Beta” is another example of 
the application of metal construction 
to the relatively light airplane. The 
“Beta” is built entirely of metal, with 
a fuselage of the skin-stressed type 
and a wing having the same structural 
principles as the Northrop “Alpha.” 
The fuselage has an Alclad skin with 
integrally formed 
longitudinal _ stiff- 
eners and ring- 
shaped bulkhead of 
channel cross sec- 
tion. The 


power 






plant is a Menasco 
“Buccanneer” six- 
cylinder engine. 
Still another in- 
teresting metal ap- 


plication was the 
Buckley “Wich- 
craft,” introduced 


by the Buckley Air- 
craft Company of 
Wichita, Kan. The 
Wichcraft is a low- 
wing, cabin mono- 
plane built entirely 
of metal, but some- 
what more nearly 
conventional in con- 
struction than those previously de- 
scribed. 

Marking the return of the Ford 
Motor Company aeronautical division 
to single-engined airplane production, 
was the introduction of an all-metal 
express carrying machine, powered 
with the 650-hp. Hispano Suiza engine. 
While the new Ford plane was con- 
structed entirely of metal, it is note- 
worthy that a four-bladed wooden 
Hartzell propeller was employed to 
obtain best results from the engine 
which has a two to one gear ratio. 
The Stout “Sky Car” was also a mem- 
ber of the all metal group, using cor- 
rugated duralumin covering. and other 
features characteristic of designs pre- 
viously developed by Mr. Stout. 


Structural methods 


Development in the use of metal 
was also apparent in exhibits other 
than those of airplanes. A _ hollow 
steel propeller which was introduced 
during its early stages of development 
at the Detroit show of 1929 was shown 
in advanced form by the Pittsburgh 


Screw and Bolt Corporation, and there 
were rumors of other steel propellers 
on the horizon, although no others were 
actually shown. The Dicks propeller 
seeks an increased blade efficiency by 
discharging air through apertures in 
the back of the hollow blade near the 
trailing edge. The air is taken in at 
the hub, and the effect is to reduce 
“burbling” at large angles of attack. 
The action is essentially the same as 
that of a slotted wing. After a long 
period of development, these propellers 
are now in production. 

A one-piece aluminum alloy propeller 
was shown by the Curtiss Aeroplane 
and Motor Company. Blades and hub 
are forged integrally, the latter being 


The “Rover”-powered Fair- 
child K R-22 monoplane 


small, permitting blade 


exceptionally 
losses toward the hub to be somewhat 
reduced. The weight is said to be com- 
parable to that of a wooden propeller. 
Magnesium propellers were exhibited 
by the Hamilton-Standard Company. 
A study of the propeller equipment 
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on exhibited machines revealed 52 of 
the metal type (of which 45 were ad- 
justable pitch and seven fixed pitch). 
Twenty-five were of wood, out of a 
total of 78. 

After a number of years of effort to 
produce a satisfactory variable-pitch 
propeller, two models were offered at 
the show. Both have been flight tested, 
and are now available commercially. 
They are alike in that the effective 
pitch is changed by varying the angu- 
larity of the blades with respect to the 
hubs, and in that mechanical power is 
used instead of manual effort to do 
the work, but .he result is accomplished 
by radically different methods. 

The controllable pitch propeller ex- 
hibited by the Hamilton Standard 
Propeller Company of Pittsburgh, Pa., 
consists of two magnesium alloy blades 
connected into a steel hub which con- 
tains a piston and cylinder connected 
to the blades by a suitable linkage. The 
angularity of 
the blades is 
controlled by 
oil pressure 
in the cylin- 
der which is 
connected to the engine lubricating 
system. Control is through a three-way 
valve located in the cockpit. The ad- 
justment of blades is through a range 
of 10 deg. 

The Curtiss-Wright propeller is elec- 
trically operated by a small motor 
mounted in the steel hub, and connected 
to the aluminum alloy blades through a 
triple system of internal gearing of an 
equivalent reduction ratio of 27.000 
to 1. The blade setting is adjusted by 
operating the motor from a control 
switch on the instrument board. The 
available range of adjustment is a full 
360 deg. 

The ring or Venturi type of cowling 
gained predominance for the first time 
at an aircraft show. Of 60 airplanes 
having radial engine cowlings, 25 were 
plain, 22 of the ring type and thirteen 
of the N.A.C.A. variety. Except in 
cases where the fuselage is particularly 
adopted to a Venturi or N.A.C.A. cowl- 





Waco cabin biplane with Continental A-70 








280 


ing, as in the Lockheed, the ring type 
is in most common use. Some of the 
most recent rings are particularly de- 
signed for quick detachment in main- 
tenance operations. This type was 
represented by the Curtiss anti-drag 
ring, one of the most recent develop- 
ments of the Curtiss-Wright Company, 
which is being offered for all standard 
radial engines. The Curtiss ring con- 
sists of a simple band of curved sheet 
metal about a foot in width, having 
padded supports to rest on each rocker- 
box of the engine cylinder. No built-up 
supports or mounting brackets are nec- 
essary, and the only operation required 
to attach the ring is the tightening of 
turnbuckles. 

Another type of cowling is that sup- 
plied with the Jacobs aircraft engine, 
rigidly attached with integral exhaust 
manifold, but with provision for servic- 
ing rocker arms through holes in the 
cowling at each rocker-arm position. 


Landing gears 


As a resuit of the increasing use oi 
low pressure tires, some rather interest- 
ing developments have been made in 
landing gear design. One of the most 
noteworthy of these is the single strut 
wire-braced type of landing gear unit, 
installed on the new Lockheed “Vega.” 
The single strut is attached to the 
fuselage in the usual manner and the 
shock absorber mechanism is a new 
Oildraulic unit mounted at the lower 
end of the strut. A vertical tube on 
either side of this absorbing unit takes 
care of the torsional influence on the 
first landing impact, and also prevents 
the turning motion which occurs when 
the brakes are applied. A steel casing 
carries the brake cable, of Bowden wire 
type, and permits of the travel of the 
absorber without affecting the efficiency 
of the brake cable. A fairing com- 
pletely encloses the shock absorber, 
producing a general form which may 
well offer less air resistence than would 
the wheel alone. 

Other interesting landing gears of 
the oleo type were shown on the Fleet 
and Waco airplanes, and their excep- 
tionally clean design has been made 
possible partly by the relatively low 
shock-absorber travel required with 
low-pressure tires. Both of these land- 
ing gears are of the rigid type, with 
shock-absorber units built into the main 
struts and having a travel only sufficient 
to supplement the cushion effect of the 
-air wheels. Several airplanes of the 
lighter groups were fitted with low- 


Bow framing of new 


30-deg. vee-bottom Edo float. 


pressure tires in completely rigid mount- 
ing. 

The landing gear of the “Sky Car” 
is unique in that it is of the four-wheel 
type. The main weight of the machine 
is carried by two airwheels hung on 
struts from the wings, located approx- 
imately in the plane of the center of 
gravity of the airplane. An adjustable 
tail wheel supports the machine in level 
position on the ground, but retracts au- 
tomatically in conjunction with the 
elevator control to permit the tail to 
drop into take-off position when the 
stick is pulled back. The wheel remains 
in the retracted position during flight 
and in landing, may be pulled down to 
level up the fuselage for taxiing by 
pushing well forward on the stick. A 
small wheel faired into the under side 
of the nose prevents damage from nos- 
ing over on the ground. 

The only land plane having a re- 
tractable landing gear was the Lockheed 
“Orion.” Not only do the main land- 
ing wheels fold up into recesses in the 
under surface of the wing, with a plate 
coming up behind them to cover the 
aperture, but the tail wheel may also be 
fully withdrawn into the fuselage. The 
control for all units is hydraulically 
operated from a pump and valves 
located in the fuselage. The tail wheel, 
when extended, is steerable in connec- 
tion with the rudder, and, in addition, it 
may be released to caster through 360 
deg. to facilitate handling on the 
ground. The entire landing gear may 
be raised in 35 sec., lowered in 10 sec. 
The wheels are automatically locked 
either “up” or “down,” and a system of 
signal lights on the instrument board 
indicates to the pilot their position. 

Airplanes at the show were about 
equally divided between tail wheels and 
tail skids and the number of planes 
equipped with steerable tail units 
seems to be on the increase. In the 
amphibion planes, the tail wheels are 
frequently used as water rudders and 
for this purpose a flat-sided solid rubber 
tire resembling a disc, rather than a 
pneumatic tire, seems to be the pre- 
ferred form. 

Only eleven of the 63 land planes in 
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the show were equipped with wheel 
fairings. Of the total of 78 airplanes, 
53 had brakes, 56 had dual control, and 
rudder pedals were universally used. 
Sixty-one of the 78 had stick controls, 
while the remainder were of the wheel 
type. 


Interiors and other matters 


Sleeping accommodations in airplanes 
were represented on the special custom 
built S-41 Sikorsky, sold for the per- 
sonal use of E. W. Backus, western 
lumberman. Airplanes considered for 
similar service, but not having sleeping 
accommodations, were exhibited by the 
Ford and Stinson Companies. Partic- 
ularly elaborate interior decorations 
were notably lacking in the cabin ma- 
chines, and by far the majority were 
characterized by simplicity in internal 
finishing. Automotive practices con- 
tinue to exert a strong influence on 
such items as airplane hardware and 
other specialties used in the equipping 
of cabin and cockpit. The automotive 
analogy was carried to the extreme in 
the “Sky Car,” with the obvious inten- 
tion of causing the average automobile 
driver to feel at home in an airplane. 

A number of the lighter planes in- 
tended for popular consumption were 
designed for side-by-side seating ar- 
rangement. Most of them seemed to 
have sufficient space for comfortable 
seating. There has been some question 
as to whether this could be accomplished 
satisfactorily with the preservation of 
a fuselage narrow enough to balance 
properly with the necessarily short 
overall length. 

With the exception of the autogiro 
there were no aerodynamic novelties, 
such as variable lift devices. Leading 
edge wing slots and trailing edge flaps 
were conspicuous by their absence. 
Two of the machines, however, had 
devices to substitute the conventional 
stabilizer adjustment. Of these the trim- 
ming strut mechanism of the Ireland 
“Privateer” has been described [Avra- 
TION, December, 1930]. The substitute 
for stabilizer adjustment was. evolved 
by Ralph Upson for the Stout “Sky 
Car.” This arrangement is controlled 
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by a knurled knob on the upper end 
of the stick and changes the angle of 
the elevators with respect to the fixed 
stabilizer at the neutral position. 

An interesting brake control system 
was shown on the Swanson Coupé. 
This control was a harid lever having 
a universal mounting and making it 
possible to control either or both brakes 
while taxiing. A throttle booster button 
is fitted in the head of the control 
lever which also facilitates ground 
handling. 


kngines 


EW design gives evidence that 
considerably more attention is 
being paid by engine designers to the 
problem of maintenance than in the 
past. In addition to the large number 
of refinements in detail, practically all 
of which tend toward decreased specific 
weight, several trends are noticeable. 
One of the most significant is the re- 
vival of the two-stroke-cycle type en- 
gine. Several major manufacturers 
who have been concentrating on larger 
radials are now adding two-cylinder 
opposed two-stroke engines to their 
line for use with light single-seat air- 
planes, and one diminutive engine of 
this type for glider installation was 
shown. The obvious advantage in the 
two-stroke for low-power engines, 
where low cost and low weight are 
equally important, makes it a very at- 
tractive development. The movement 
might be considered as comparable in 
some degree to the increase in use of 
outboard engines in the marine field. 
The Aeromarine Plane & Motor Com- 
pany of Keyport, N. J. exhibited a 
new 40-hp. air-cooled radial engine de- 
signed for use in light airplanes. 
An experimental two-stroke radial 
air-cooled engine said to develop 150 hp. 
at 2,000 r.p.m. was exhibited by the 






Solid tail wheel and 
centering device of 
Sikorsky S-41 


Hurricane Aviation Corporation of 
Houston, Tex. The absence of valve 
gear afforded exceptionally clean cylin- 
der heads and minimum overall di- 
ameter. An unusual feature of the 
design is the plan to discharge the ex- 
haust gases through the trailing edges 
of a hollow steel propeller with a spe- 
cial spinner which serves as a collector. 
Improved scavenging action, and some 
noise reduction is claimed for this 
device. 

Despite the handicap occasioned by 
the loss of Captain Woolson, remarkable 
progress has been made in refinement 
of the Diesel cycle engine by the Pack- 
ard Motor Company. The 1931 model 
retains the principal characteristics of 
the original design, but incorporates 
certain improvements which were found 
to be necessary as a result of consider- 
able flight testing in single- and multi- 
engined airplanes. 

With the original design the idling 
speed of the engine in a glide was con- 
siderably greater than that of a corre- 
sponding gasoline type. This resulted 
in decreased over-all drag and a tend- 
ency for the airplane to “float,” requir- 
ing greater space in which to land, but 
by changing the air intake valve from 
a butterfly to a barrel type the difficulty 
has been overcome. The valves are 
interconnected with the throttle control 
in such a way that the free flow of air 
into the cylinder is considerably re- 
stricted, resulting in the formation of 
a partial vacuum toward the end of 
each intake stroke. More power is then 
required to rotate the engine idle, and a 
reduction in r.p.m. results which brings 
the idling speed down to the same range 
as corresponding gasoline engines. 

As a result of the change in the air 
valve, it was found also that the engine 
at idling speed fire on all nine cylinders 
rather than on only three cylinders as 


Combination wheel and 
ski by Aircraft Products 
Company 
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Lockheed single strut landing géar 


was the case before the valve..mecha- 
nism was changed. This results in 
better acceleration, both on the ground 
and in the air, as it eliminates the lag 
that formerly existed before the re- 
maining six cylinders started firing 
after the throttle was opened. 
Another improvement in combustion 
efficiency was effected by a change in 
the contour of the piston head. The 
compression ratio was reduced from 
about 20:1 down to 14:1. These 
changes resulted in an improvement in 
fuel economy, and it was found that 
to retain the rated power and speed 














Curtiss-Wright control- 
lable pitch propeller 
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(225 hp. at 1,950 r.p.m.), the stroke of 
fuel pump could be decreased about 
15 per cent. The specific fuel con- 
sumption then decreased about ten per 
cent. On the present piston an addi- 
tional oil ring was fitted to control more 
adequately the oil flow over the thrust 
surface. These two changes eliminated 
all smoke from the exhaust at cruising 
speed, leaving but a trace of smoke at 
wide-open throttle. 


A New Diesel 


A recently designed engine of the 
Diesel type was shown by the Guiberson 
Corporation of Dallas, Tex. A Waco 
biplane with one of these engines in- 
stalled was flown during the show. The 
engine is a nine cylinder radial resem- 
bling the ordinary gasoline type in out- 
ward size and appearance. Structural 
details were not available. 

A newcomer in the light engine field 
was the Poyer 3-40, manufactured by 
the Poyer Aircraft Engine Company 
of Kansas City, Kan. It is a three- 
cylinder four-cycle air-cooled engine, 
developing 45 hp. at 2,500 r.p.m. 

Six engines, representative of its 
entire line, were exhibited by the Pratt 
& Whitney Aircraft Company. These 
included the various models of the 
300 hp. “Wasp Junior,” the well-known 
“Series C-Wasp,” and the “Hornet.” 
One “Hornet” had been subjected to 
a 300-hr. run at 660 hp. at 2,100 r.p.m. 
Various engine parts and a display of 
photographs featuring their manufac- 
turing methods and facilities were also 
shown. 

A feature which has recently been 
made available for all Pratt & Whitney 
engines is a new type of combination 
hot spot and oil temperature regulator 
which may be used in’ place of the 
standard hot spot. This unit has been 
designed to compensate for the normal 
oil temperature rise to the engine under 
practically all operating conditions. A 
relief valve is provided so that oil tem- 
peratures may be regulated as desired. 
External oil coolers with their added 
resistance are rendered unnecessary by 
the use of this new device. Although 
designed primarily for the geared 
models and the “Series B Hornet,” it 





may be very readily installed on all 
other engines. 

Eleven engines were exhibited by the 
Wright Aeronautical Corporation of 
Paterson, N. J., three of which were 
cut away and operating, and two of 
which were of historic interest. 

The new “Model E Whirlwind” is 
fundamentally the same as its predeces- 
sors but includes certain improvements, 
such as a band type clutch in the super- 
charger drive, revision in rocker arm 
lubrication, redesigned cylinder heads 
with increased cooling area, and the 
new spark plug coolers. The latter 
consist of bronze inserts of standard 
design, cast into aluminum alloy cups 
which are heavily tinned on the outside 
for cooling. Ignition wire terminals 
completely enclosing the spark plugs are 
attached to the end of each wire, and 
not only protect the plugs from the 
elements but adapt the engines to com- 
plete radio shielding. As a result of 
cylinder head changes and of spark- 
plug coolers, the “Cyclone” has 50 per 
cent more available fin area and the 
“Whirlwind” 40 per cent more than 
their immediate predecessors. 

Exhaust rings of the tangential type 
are furnished as standard equipment 
with each Whirlwind Model E. 

Refinement of detail, rather than 
radical changes in design over equip- 
ment previously known, characterized 
the exhibits of the American Airplane 
and Engine Company (formerly the 
Fairchild Engine Company), Lycom- 
ing Manufacturing Company, Glenn L. 
Martin Motors Company (formerly the 
Chevrolet Engine Company), and the 
Szekely Aircraft and Engine Company. 


Accessories 


TREND toward automobile styles 

of instrument board and accessory 
arrangement was in evidence on many 
of the airplanes exhibited. An out- 
standing example was the Kari-Keen 
Coupé, with a recently designed combi- 
nation instrument panel which re- 
sembled very strongly the boards now 
used on most auto- 
mobiles. The auto- 
mobile analogy had 
also been pursued in 
the Stout “Sky Car,” 
both on the instru- 
ment board and in 
the use of a button 
underfoot for the 
starter. 

Among the _indi- 
vidual concerns 
showing instruments 
the Pioneer Instru- 
ment Company of 
Brooklyn, N. Y., ex- 
hibited several new 
units, including 


Variety Manufacturing Company’s wheel and brake their new “Tele- 
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Oil cooler for Pratt and Whitney 
“Wasp” and “Hornet” engines 


point” compass, a remote reading mag- 
netic type with course-setting control 
and course indicator resembling the 
earth inductor types; a drift meter to be 
mounted in the floor of a cockpit which 
focuses an image of the ground on a 
glass screen and gives a reading of the 
true angle of flight with reference to 
the earth; a compact octant of rugged 
design; and a performance test set de- 
veloped for the government. 

The General Electric Company ex- 
hibit included electric tachometers and 
their new electric bank and turn indi- 
cator, built around a _ remote-reading 
gyroscope and indicating the direction 
and approximate rate of turn. The 
same basic device was shown also as 
a turn compensator for use with their 
magneto compass, its purpose being to 
correct for the so-called “northerly 
turning errors” common to all types of 
magnetic compass. 


Other accessory exhibits included the 
“Moto-Vita,” an indicator of the degree 
of engine combustion, designed by Dr. 
M. R. Hutchinson and developed by the 
Moto Meter Gauge and Equipment 
Corp., of Toledo, Ohio. [See Aviation 
for January, 1931, p. 57.] 

Three new spark plug designs were 
exhibited of which the copper-cooled 
H-T plug manufactured by the Hurley- 
Townsend Corporation of New York 
was the most radical in construction. 
This plug has a copper sleeve surround- 
ing the center electrode, with the object 
of maintaining lower electrode temper- 
atures by making use of the higher heat 
conductivity of the copper. Walter 
Kidde & Company showed a completely 
shielded plug known as the Hahn, and 
the AC Spark Plug Company, the 
Champion Spark Plug Company, and 
the B-J Company exhibited their regu- 
lar line of aircraft plugs. 

Airport lighting equipment and acces- 
sories were included in the exhibits of 
the General Electric Company, West- 
inghouse Lamp Company, Westinghouse 
Electric and Manufacturing Company, 
The American Gas Accumulator Com- 
pany and the Pyle-National Company. 
The Michigan Bell Telephone Company 
exhibited a complete teletype system such 
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Spark plug cooler for 
Wright engines 





Push rod housings 
on Kinner engine 
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Below: Cylinders for Packard 
Diesel with new air valve 





as is commonly used for interconnecting 
airports and weather reporting stations, 
and Western Electric showed radio 
equipment for airports and transports. 

Welded steel wing beams, heat-treated 
in full length after welding, were ex- 
hibited by the Metallurgical Labora- 
tories, Inc. 

The Variety Manufacturing Company 
of Dayton, Ohio, formerly contrac- 
tor to the Bendix Brake Corporation, 
have developed and placed on the 
market a low-pressure type airplane 
wheel and brake. The striking feature 
of this equipment is the operation of 
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the brake shoes. The 

two or three shoes 

a of each brake are 

expanded outward by 

the action of a ro- 

tating plate cam act- 

ing against roller 

followers mounted on 

the shoes. The shoes 

float freely, instead 

of being hinged at 

one end in accord- 

ance with ordinary 

practice. There is 

no servo effect, and 

there is positive with- 

drawal of the shoes 

from contact with the drum when the 

cam is turned back to its original posi- 

tion. Aircraft wheels and brakes suit- 

able for low pressure balloon tires, tail 

wheels for low pressure tires, tail wheel 

steering devices, shock struts for high 

pressure tires, and a standardized inter- 

changeable stick and wheel airplane 

control were exhibited by the Automo- 

tive Fan & Bearing Company of Jack- 
son, Mich, 

Two new features of Irvin para- 

chutes were exhibited, a quick-release 

harness for use with the standard seat 

pack, designed especially for naval avia- 


New Szekely five-cylinder radial engine. 
Aeronca two-cylinder opposed engine 
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tors, and the Irvin airplane 
chair in combination with an 
Irvin form fitting back pack. 
The latter is intended for use 
in transport types, where the 
parachute pack forms part of 
the seat cushions. 

The exhibit of the Edo Aircraft Cor- 
poration of College Point, N. Y., in- 
cluded several of their floats of latest 
design incorporating a 30 deg. vee bot- 
tom and the new water rudders. The 
cross-sectional shape of the floats has 
also been revised to reduce drag. 
Floats were also shown by the Aircraft 
Products Corporation, whose exhibit 
included a combination ski-wheel device 
having a hydraulically operated mechan- 
ism to retract the wheel. 

A new form of low pressure landing 
wheel was shown by the General Tire 
and Rubber Company. The tire is of 
the “doughnut” type, parabolic in shape, 
with the narrowest part at the tread, so 
that it is of approximate streamline 
shape in diametral section. It is de- 
signed to reduce the need for “pants” 
or other auxiliary wheel fairing. 

Applications of aluminum and mag- 
nesium alloy in engine design were 
featured in the exhibits of the Bohn 
Aluminum & Brass Corporation. The 
latest developments in the use of mag- 
nesium, particularly in the accessory 
field were shown by the Dow Chemical 
Company. Manifold nose cowlings, and 
metal stampings were featured by the 
Buhl Stamping Company, and a com- 
plete line of fairing units for airplane 
wheels, in addition to N.A.C.A. cow- 
lings, were shown by the Hill Aircraft 
Streamliners Company. 

While it is impossible in the allotted 
space to treat all of the accessories in 
detail, descriptions of all of the new de- 
velopments will appear in future issues 
of AVIATION. 
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Autogiros, 


load factors, 


HE Society of Automotive En- 

gineers’ aeronautic meeting at 

Detroit opened with Comdr. 

E. W. Rounds’ paper on com- 
mercial flight testing, a plea for more 
reliable performance data and closer 
standardization of procedure in secur- 
ing them. 

Commander Rounds summarized the 
standard methods of performance testing 
and the precautions to be taken both in 
making the flights and in working up 
the data. He laid special stress on the 
necessity of calibrating all instruments 
and taking nothing for granted. Even 
tachometers, strut thermometers, and 
stop-watches he considered as suspect 
until proven. The paper also called at- 
tention to the necessity of making a 
careful study of the general character- 
istics of the airplane before starting a 
performance test, and particularly of 
making sure that the best conditions of 
engine operation and the best propeller 
setting had been determined. He offered 
as a rough general rule that a change of 
1 deg. in propeller blade angle would 
change the full-throttle engine speed by 
about 60 to 70 r.p.m. 

Among the small and easily over- 
looked, but important, factors mentioned 
by Commander Rounds for the guidance 
of the pilot were the desirability of 
starting a climbing test across wind to 
eliminate the effect on climb of wind 
gradient near the ground, the avoidance 
of all cities, mountainous areas, clouds, 
and irregular terrain in general during 
the climb test, and the making of as few 
as easy turns as possible. Summarizing 
his conviction of the importance of 
unified and impartial performance test- 
ing on all commercial airplanes, the 
author suggested that the work could 
best be done by, or under the immediate 
supervision of, the Aeronautic Branch 
of the Department of Commerce [as 
urged editorially in Aviation from time 
to time in the past]. 

Quite apart from its primary purpose, 
the paper included some interesting data 
and comment on the mutual relations of 
the various performance characteristics 
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and on the way in which they would be 
affected by certain specific changes in 
airplane design. For example, it was 
found that on a light machine, with a 
speed vange of from 57 to 158 m.p.h., a 
reduction of 9 per cent in gross weight 
made no change in the maximum speed, 
increased the rate of climb at sea level 
by 6.5 per cent and the service ceiling 
by 8.6 per cent. On a much heavier 
plane, with a speed range from 58 to 113 
m.p.h., a weight reduction of 12.5 per 
cent increased the maximum speed by 
2.2 per cent, the rate of climb at sea 
level 43.5 per cent, and the ceiling 44.8 
per cent. Most of these figures are in 
good agreement with the results drawn 
from recognized performance formulas 
such as were analyzed in Av1aTIon for 
January, 1931 (p. 55) and March (p. 
187), and with the general rule that air- 
planes having a speed-range ratio of 
from 2.5 to 3.5 show a maximum speed 
virtually independent of the gross 
weight of the plane. It is, however, 
difficult to see from the fundamental 
theory how the percentage: change in 
rate of climb could ever be less than the 
percentage change in weight. 


Landing Speeds 


Several of the engineers present were 
anxious for the chance to question Com- 
mander Rounds about landing speeds. 
Theodore P. Wright, chief engineer of 
the Curtiss Company and chairman of 
the meeting, sought more light on the 
method of determination. The speaker 
recommended a trailing-bomb air-speed 
meter, but believed that very good re- 
sults, usually within a mile an hour of 
the truth, could be obtained with an 
ordinary pitot tube mounted on a strut. 
Edward P. Warner, editor of AvIaTIoNn, 
expressed surprise at the author’s de- 


claration that minimum flight speed at a 
small altitude and landing speed were 
identical. His own experience, he said, 
had been that ground effect and loss 
of speed in the final instant before land- 
ing accounted for a difference of from 
three to five miles an hour, or even more 
on low-winged monoplanes. Com- 
mander Rounds discounted the im- 
portance of ground effect, which had 
never appeared in Navy tests. He be- 
lieved that most of the apparent dif- 
ference between landing speed and 
stalling speed was due to the making of 
heavy pancake landings in the attempt 
to show an abnormally low landing 
speed, whereas the Navy test pilots were 
instructed to make normal landings on a 
path tangent to the ground at the in- 
stant of contact. Mr. Warner also sug- 
gested the need of extreme care in 
calibrating air speed meters at low 
speed. The author of the paper found 
little occasion for worry on this point, 
also, as the air-speed calibration had 
proved to be a straight line throughout 
the entire range in practically every case 
in his experience. Recently designed 
air-speed meters are much less sensitive 
to angle of yaw than those previously 
used, and their readings at a normal 
flight attitude are therefore less de- 
pendent on calibration. 

Several questions were asked about 
the possibility of establishing quantita- 
tive specifications for stability and con- 
trol. Commander Rounds offered only 
some general rules, which he believed 
quite satisfactory for longitudinal 
stability and less so for motions about 
the other axes. He was pessimistic 
about any complete elimination of the 
personal equation. Mr. Richard Mock 
of the Fokker Aircraft Corporation and 
Mr. Warner both urged a wider use of 
the photographic method of measuring 
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minimum speed, and Mr. Mock pointed 
out that the use of photography for that 
purpose was now virtually standard in 
Europe, especially at the official German 
laboratory. Commander Rounds thought 
the introduction of photography hardly 
necessary, as the present method is very 


satisfactory. 
Capt. George B. Patterson, formerly 
of the flight test section at the 


Engineering Division of the Air Corps 
cited the desirability, in opposition to 
the views of the author of the paper, of 
making speed course runs with a cross 
wind. In that way variations of wind 
velocity came in only as a cosine factor 
and had relatively little effect on the 
apparent speed of the machine, whereas 
with the wind along the course in accor- 
dance with the usual present-day 
technique any wind variation during the 
run introduces direct error in speed 
equal to half the change of wind 
velocity. 


Testing airplane fabrics 


Charles J. Cleary, long in charge of 
the development of textile materials for 
the material division of the Air Corps, dis- 
cussed the use of fabrics in aeronautics. 
Mr. Cleary devoted most attention to the 
methods of testing fabrics, including the 
making of such highly specialized meas- 
urements as those of porosity of para- 
chute fabrics, and to the effects which 
the conditions of test have upon the 
apparent properties of the material. A 
sample of airplane cloth, for example, 
had its measured tensile strength in- 
creased from 77 to 91 lb. per inch of 
width when the speed with which the 
fabric was stretched in the course of 
testing was raised from 1 inch per min- 
ute to 20 inches per minute. The same 
fabric would sustain a load of 80 Ib. per 
inch, gently applied, without immediate 
rupture, yet a load of 60 Ib. was suffi- 
cient to cause breakage at the end of 5 
hours, and 40 Ib., or half the normal 
strength, would cause failure after 10 
days of steady application. The be- 
havior of fabrics in this respect, is quite 
different from that of metals and other 
inorganic and truly elastic materials. 

The discussion of Mr. Cleary’s paper 
was brief. The chairman of the ses- 
sion, T. P. Wright, wanted to know 
how long fabrics should last on an air- 
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plane. Mr. Cleary declined to give any 
definite figures. The fabric, he said, 
would be good as long as the dope was. 
When the dope began to show cracks 
especially the characteristic spiral crack- 
ing, it meant that the fabric underneath 
had been affected, and was ripe for re- 
placement. In answer to another ques- 
tion on the tautness with which fabrics 
should be applied, he gave assurance 
that there was no danger of over- 
stretching the material in manual appli- 
cation. A workman could not stretch it 
tightly enough to do it any harm. There 
was some little discussion of the rapid 
failure of fabric, and especially of the 
slackening of doped fabric surfaces, in 
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the tropics, with the answer provided 
by Mr. Robinson of the Sherwin- 
Williams Company, who reported that 
British experience had been that a 
special dope of unusually pronounced 
tautening qualities should be used in 
tropical areas, and that it should be 
actually applied in the region where 
the airplane was to be flown. 


Autogiro rotor vibrations 


The problems of autogiro design were 
explained, with more emphasis upon 
practical layout and structural planning 
than in any paper previously given on 
the subject, by W. Lawrence LePage, 
chief engineer of the Kellett Aircraft 
Corporation. Mr. LePage laid special 
stress upon the necessity for careful 
balancing of the rotor blades and for a 
nice adjustment of the location of the 
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vertical and horizontal hinges in the 
blades in order that they might stabilize 
properly. The mounting of the blades 
is a far less simple matter than might 
appear at first sight. Senor de la Cierva 
considers, for example, that it is neces- 
sary to give special attention to the rela- 
tion between the natural frequency of a 
rotor blade considered as a_ simple 
pendulum and the normal rate of rota- 
tion of the rotor. If the two frequencies 
are in a simple ratio of an even number, 
so that the distance between blades cor- 
responds to a natural harmonic oscilla- 
tion of the freely-swinging individual 
blade, the problem of oscillation of 
the rotor blade in plane of the 
rotor is much simplified. It is not 
absolutely essential that any such oscil- 
lation be permitted. It would be possible 
to build an autogiro without a vertical 
hinge in the blade, and that was done in 
the early machines, but the hinge is very 
desirable to relieve stresses in the blades. 
To prevent unduly violent oscillations 
of the blades in their own plane, there is 
a shock-absorbing and damping device 
in each of the wires which runs from 
blade to blade. 

Another problem emphasized by Mr. 
LePage was that of the adjustment of 
the lift of the fixed wing so that the 
rotor speed may remain constant. If the 
angle of incidence of the wing were too 
large, its lift at high speeds would be so 
great as to relieve the rotor of load, and 
the rotor would slow down, possibly toa 
dangerous degree. By proper propor- 
tioning and mounting of the fixed ele- 
ments, the rotor r.p.m. can be kept 
constant. 


Stability and control 


The problems of stability and control 
of the autogiro are highly specialized. 
It has been found that the fixed wing 
center of pressure should be just under 
the axis of rotation, and that the center 
of gravity of the machine should be 
from one to two inches ahead of the 
axis. It is difficult to avoid either ex- 
treme sensitivenesss of control at high 
speeds or inadequate range at low speed, 
and it may prove advisable to use a 
variable-gear-ratio control, such as was 
employed on the Curtiss Pulitzer Race 
machines from 1922 on. The practice 
at present recommended by Mr. LePage 
is to use a very small stabilizer and 
large elevator, with a bungee cord on 
the stick to take the place of stabilizer 
adjustment. The speaker said that the 
aileron and fixed wing of the autogiro 
never reached a stalling attitude, being 
saved from it by the downwash of the 
rotor, a claim which occasioned a con- 
siderable controversy during the discus- 
sion. Mr. Clayton of the Pitcairn Auto- 
giro Company suggested that the aileron 
control during vertical descent owed 
something to the forward position of 
the center of gravity, which made the 
ship settle vertically with the nose 
slightly down, and therefore gave some 
horizontal velocity over the wing even 
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when the flight path was exactly per- 
pendicular to the earth. 

Mr. LePage also called attention to 
special difficulties in the landing gear 
design for autogiros. The difficulty was 
not with high loads, as they had proven 
to be smaller than was expected, and in 
fact the landing gear load factors could 
be lower than were conventional in air- 
plane design. In response to a question 
about the possibilities of a _ freely 
castored landing gear like that used on 
certain early airplanes, permitting the 
machine to land forward, backward, or 
sidewise with equal freedom, Mr. 
LePage had no objection to offer, but 
thought that such extreme methods 
would hardly prove necessary. 

A much-interested audience put a 
number of questions on points of detail. 
Responding to their inquiries, Mr. 
LePage said that the flattest glide of 
an autogiro was a little steeper than 
that for an airplane but not much, that 
the speed of descent was proportional to 
the unit loading of the disc area of the 
rotor, and that the inertia of the rotor 
would probably be a safeguard in ap- 
parent inverted flight due to sudden 
atmospheric disturbances, but that he 
saw no reason why an autogiro should 
ever be put in the inverted position, and 
hoped that it never would. 

Mr. Wright wanted to now why four 
blades were used in preference to any 
other number. The answer was that 
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Senor de la Cierva had experimented 
on all numbers from two to five, and 
had found four to be the best practical 
compromise. The speaker, however, be- 
lieved that a three-bladed rotor might 
prove better for smoothness of operation. 

In response to questions about the 
limits of size of autogiros, Mr. LePage 
declined to commit himself definitely. 
He saw no reason for imposing any 
absolute limit, but in connection with the 
discussion of super-light autogiros he 
pointed out that the rotor must not be 
too lightly built, lest the centrifugal 
force be too small in comparison with 
the air load and the coning angle of the 
rotor become excessive. 

Ralph H. Upson of Stout Engineering 
Laboratories, suggested that the speed 
of which the auto- 
giro was_ capable 
was often underesti- 
mated at the present 
time. The speaker 
agreed, and believed 
that very high 
speeds would be at- 
tainable, particularly 
if the condition of 
absolute vertical 
descent were aban- 
doned and if a min- 
imum landing speed 
of 20 or 30 m.p.h. 
were permitted. 
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Structural loads in bumpy air 


The much vexed question of struc- 
tural loads in bumpy air, become a 
peculiarly poignant issue at present be- 
cause of the recent transport crash in 
Kansas, was treated by Richard V. 
Rhode of the National Advisory Com- 
mittee for Aeronautics (Mr. Rhode con- 
tributed an article on the application 
of pressure distribution tests to airplane 
design to AviATIon for February). 

Although the National Advisory Com- 
mittee .has for some time been engaged 
in making measurements of actual 
structural loads in rough air, installing 
accelerometers on transport planes, the 
work has not progressed far enough to 
permit Mr. Rhode to give any very 
detailed results. He confined himself to 
an exposition of the theory, with some 
practical evidence for its verification, 
and to a statement of the magnitude of 
the atmospheric motions likely to be en- 
countered. 

The formula for the load factor on 
airplanes suddenly encountering a ver- 
tical gust is: N= 1+ Jot 





» where 


a is the slope of the lift curve in absolute 
units and with the angle of attack in 
radians; U the velocity of the vertical 
guest in feet per second; V the speed 
of flight of the airplane, also in feet per 
second, and b the wing loading in pounds 
per square foot. As there is relatively 
little difference in lift curve slope among 
the commonly used airfoil sections, that 
factor can be taken as virtually con- 
stant and the formula then becomes: 
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Such formulas are not wholly new 
(the subject was first investigated along 
these lines by J. C. Hunsaker and Dr. 
E. B. Wilson at Massachusetts In- 
stitute of Technology in 1914) but they 
are useless for practical purposes with- 
out some definite knowledge of the 
magnitude and velocity of vertical cur- 
rents and of the suddenness with which 
they may be encountered. Mr. Rhode 
gave data derived from a combination 
of meteorological experiments, observa- 
tions on the vertical velocities required 
for the formation of a hail, and recent 
measurements of airplanes in flight. He 
estimated that in line squalls and thunder 
storms the vertical velocity might range 
from a common figure of 44 ft. per sec. 
to a maximum of 110, a 75 m.p.h. ver- 
tical wind, and that they might extend 
up to an altitude of 20,000 ft. “Line 
squalls and thunderstorms,” said Mr. 
Rhode, “involve conditions so severe 
that they must be avoided. They are 
not conditions for the structural 
designer to consider, but for the 
weather forecasters associated with air 
transport operation.” 

Milder vertical currents are en- 
countered in mountainous country and 
where irregular heating produces con- 
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vection currents. The two classes are 
of the same order of magnitude, which 
Mr. Rhode estimated as ranging up to 
27 ft.-per sec. vertically. 

To show that the theory nearly cor- 
responds to the facts, several airplanes 
of varying speed and wing loading were 
flown in rapid succession through the 
same bump. Accelerometer records of 
load factors were taken, and the formula 
just given was used to work backward 
to the vertical velocity of the air. The 
records for the three machines all in- 
dicated a vertical velocity of between 
10.6 and 11.2 per sec. 

A machine with a wing loading of 15 
Ib. per sq.ft., and a high speed of 185 
m.p.h., roughly the characteristics of 
the fastest of the present-day light trans- 
ports, would sustain a load factor of 
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3.5, close to the maximum for which 
transport planes have to be designed, if 
it encountered a vertical gust of 25 ft. 
per sec. velocity. Such a velocity would 
be quite possible along a wind-shift line 
or among rugged mountains. The 
structural dangers of bumps are further 
enhanced by the fact that, as Mr. Rhode 
pointed out, maximum loads do not 
commonly correspond to the angle of 
attack of maximum lift coefficient, for 
which the wing truss is figured to have 
its greatest strength. In the case just 
mentioned the maximum load factor 
would be encountered at a lift coefficient 
of a little less than half the maximum, 
and the loads on the rear wing spar 
would thus be particularly high. 

The problem obviously becomes more 
acute as aerodynamic design improves 
and operating speeds tend to increase 
without increasing wing loading. 

In the course of the discussion Ralph 
H. Upson, original designer of the 
Navy’s metalclad airship, suggested the 
need of studying “candard” or tailless 
planes, and planes with yielding 
structural elements, in order to reduce 
the effect of vertical currents. Particu- 


larly, he thought that it might be possible 
to work out a tailless plane so that the 
forward elevator would serve as a sort 
of an antenna to detect the drift and 
start a corresponding adjustment of the 
angle of attack before the wings had 
Mr. Warner 


reached the disturbed air. 





protested that no vertical yielding of the 
structure could possibly have any very 
substantial effect, as the amount that 
could be provided would be trivial com- 
pared with the motion of the plane in 
space. He estimated that a wing would 
have to move about 25 ft. vertically in 
relation to the fuselage to reduce the 
loading on the structure by 25 per cent 
in a bad bump. Torsional yielding of 
the wing to modify the angle of attack 
directly could of course be very effec- 
tive, but it introduced danger of flutter, 
especially in high-speed machines. 


Corrosion prevention 


At the seaplane session there were 
but two papers, both presented by the 
chief engineers of companies intimately 
associated with the construction of large 
marine aircraft. Lessiter C. Milburn, 
of the Glenn L. Martin Company, gave 
an exhaustive treatment of corrosion 
prevention. 

Mr. Milburn classified the means of 
coping with corrosion under three head- 
ings, the use of non-corrosive material, 
the use of protective coatings, and the 
execution of design details in such a 
way, and the use of the material in such 
form, that corrosion danger will be 
minimized. In practice, no one of the 
three alone can suffice. 

Mr. Milburn explained the failure of 
ordinary paints and varnishes as being 
due to their hygroscopic quality, per- 
mitting spots of corrosion to form under 
the coating even before its continuity 
had been broken. Forest Products 
Laboratory tests showed that three 
coats of spar varnish had a moisture- 
stopping efficiency of but 60 per cent, 
while asphalt or bituminous paint with 
aluminum pigment showed 98 per cent 
efficiency. The addition of the pigment 
increases the efficiency slightly, but it 
was also recommended as necessary to 
prevent cracking of the coating when 
exposed to sunlight. 

The principal objection to the bitu- 
minous paint is its unevenness of ap- 
pearance and its low resistance to 
abrasion. Mr. Milburn recommended 
against the product where handling 
would be constant, as on seats or 
cowlings. For particularly difficult ex- 
posures, surfaces that have to be 
periodically immersed in sea water, and 
so on, he suggested protective coatings 
based on grease or wax, which should 
be compounded with aluminum powder. 
There is an inherent danger in the use 
of grease in that if it be not chemically 
neutral it may act as a corroding agent 
itself, especially when contaminated 
with salt from the atmosphere or from 
sea water. The use of mineral oil pre- 
heated to about 250 deg. F. for coating 
inside of tubes was reported as now 
being a general practice. 

Other coatings considered were 
sodium silicate, most used to suppress 
porosity in castings rather than to pre- 
vent corrosion, and bakelite varnish, 
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now being especially studied for gaso- 
line tank interiors because of its in- 
solubility in gasoline, benzol, ethyl fluid 
and all the other miscellaneous products 
that are likely to form a part of a fuel. 

The author made favorable report on 
an experience with Alclad, although 
seaplane floats plated with that material 
had been found to show extensive cor- 
rosion after a year of service. An ad- 
ditional protection of the surface was 
recommended, and special stress was 
laid on the need of a ron-hygrosopic 
paint such as the bitumastic. 

The major advantages of the chemical 
and electro-chemical treatments were 
simplicity of application, ideal preparation 
of the surface for the adhesion of paint, 
and extreme resistance to the penetra- 
tion of moisture to the underlying metal. 
The aluminum hydroxide coating prod- 
uced by the anodic treatment insulates 
the aluminum alloy from moisture, and 
prevents the passage of currents from 
the surface and the starting of elec- 
trolytic action. 

Quite as important as the proper 
choice of protective coating is the proper 
design of the basic parts. Special care 
should be taken, Mr. Milburn empha- 
sized, to provide for the ventilation and 
drainage of all points in the structure. 
Parts of different materials should 
always be insulated from each other 
and materials of markediy different 
electromotive potentials should never be 
brought close together in a structure. 
Duralumin is better protected from 
wood or fabric by laying a thin shee 
aluminum foil over the surface than by 
the use of an anti-dope paint. All mem- 
bers should be painted before assembly, 
with more paint applied over and 
around the joints of the finished struc- 
ture. 


Dornier technique 


Mr. Milburn’s paper led to a lively 
discussion, in which Lieut. C. H. Schild- 
hauer of the Dornier Company of 
America, and lately of the piloting per- 
sonnel of the DoX, and Mr. Nagel of 
the Aluminum Company of America 
took the leading part. Lieutenant 
Schildhauer described Dornier methods 
of protecting duralumin from corrosion 
as being simple in the extreme. The 
principal reliance was placed on a per- 
fectly uniform condition of the heat- 
treated material, and that was insured 
by having the heat-treating done at the 
aluminum mill as fast as possible. The 
Dornier boats were so designed that 
the forming operations on the sheet at 
the airplane factory could in most cases 
be performed without disturbing the 
state of the material so as to reqiure 
annealing and re-treating. In particular, 
it was general Dornier practice to form 
profiled sections from sheet by rolling 
instead of by using a draw-bench. Mr. 
Nagel heartily endorsed the more gen- 
eral use of factory treating of material, 
and remarked that it was not generally 
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appreciated how much work could be 
done on pre-treated sheet without in- 
jury. For example, most of the struc- 
tural elements of the airship Akron 
were being formed at the Goodyear 
factory from sheets heat-treated by 
the Aluminum Company before delivery, 
and were receiving no _ subsequent 
treatment. 

Mr. Nagel coritinued with some gen- 
eral observations about the causes of 
corrosion. As he visited aircraft 
factories, he had found bad practices 
in the handling of light alloys very fre- 
quent, especially in the treatment and 
driving of rivets. One of the most 
common faults was the unduly slow cool- 
ing of the rivets after heating. They 
should, of course, be quenched suddenly. 
He also found frequent neglect of the 
preparation of the surface before paint- 
ing, with blistering of the paint as a 
result. Large blisters were likely to 
form, for example, on benzol-cleaned 
surfaces, but never appeared over the 
anodic coating. Designers either did 
not know enough about the causes of 
corrosion and the means of preventing 
it by proper selection of material and 
proper proportioning of elements, or did 
not give enough thought to what they 
did know. 


Alclad in service 


Remarking on Mr. Milburn’s report 
on his experience with Alclad floats, 
Mr. Nagel called attention to the fact 
tht the aluminum coating had nowhere 
corroded completely through on those 
floats, that there had been no loss of 
mechanical properties, and that another 
Alclad float which had been nineteen 
months in service on the Magdalena 
River, with very little protection, 
had corroded completely through the 
aluminum skin in some cases but with 
no injury to the duralumin core at any 
point. 

Mr. Lee of the Keystone Company 
inquired about the possibility of inde- 
finitely repeated heat-treatment of rivets 
which had not been used within the per- 
missible time after the first treatment 
and had therefore had to go back to the 
furnace. He suspected damage to the 
material by constant repetition of heat- 
ing and quenching. Mr. Milburn and 
Mr. Nagel agreed, however, that there 
was no evidence to indicate any such 
damage, and specific tests by the 
Aluminum Company had shown no 
change in mechanical properties after 
20 cycles of heat treatment. 

Mr. Korvin, chief engineer of the 
Edo Corporation, inquired about the 
possibility of eliminating the heat-treat- 
ment of rivets in field riveting. The 
answer was that certain minor modifi- 
cations of the standard 17-ST alloy, 
known as Al7-ST and B17-ST are 
capable of pretreatment at the time of 
manufacture and of being driven cold 
at any time thereafter. As they are an 
alloy differing in composition from the 


17-ST, however, there would be danger 
of electrolytic action if they were used 
in conjunction with it. Their use in 
conjunction with Alclad, with which no 
such danger arises, is permissible. Re- 
cent investigations have shown that the 
electrolytic protective action of the pure 
aluminum skin on Alclad, giving protec- 
tion even to duralumin surfaces where 
the aluminum coating has been scraped 
away, to extend farther than had been 
thought possible. Even when the core 
of the metal has been scraped bare over 
a diameter of 14 in. it has been subject 
to no corrosive action. 

Mr. Den Tex called attention to the 
common practice in shipping operations 
of bolting zinc plates against the hull 
of the ship near the stern in order that 
the difference of potential between the 
zinc and the steel hull and the bronze 
propellers may safeguard the steel and 
bronze from corrosion and from mutual 
electrolytic action. They are protected 
at the expense of the zinc, which is com- 
pletely corroded away and replaced from 
time to time. Mr. Nagel hardly thought 
that such a practice would be useful in 
aeronautics, as the potential difference 
between zinc and aluminum alloys 
would be in the wrong direction. Only 
magnesium would be useful as a pro- 
tective material for aluminum, and that 
would corrode so rapidly in sea water 
that magnesium plates could hardly be 
replaced often enough to make the pro- 
tection continuous. He was not pre- 





Sikorsky models running abreast for wave comparisons 


pared, however, to say that the idea had 
no possibilities, and Richard Mock of 
the Fokker Aircraft Corporation said 
that he had heard reports from Russia 
that zinc plates were being used on air- 
craft exactly as on ships, either being 
left continuously in place or attached 
to the light alloy elements by wires 
after each flight. 


Open water model testing 


At the same session Igor Sikorsky 
described a means of escape from the 
dilemma occasioned to the flying boat 
designer by the scarcity of model tests 
basins in the United States. Pending 


the completion of the new tank at 
Langley Field, practically all of the 
model testing has had to be done at 
the Washington Navy Yard, where the 
physical facilities are very limited and 
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only a small part of the total capacity of 
the tank can be devoted to seaplane hull 
work. Mr. Sikorsky therefore under- 
took to replace the towing basin by tow- 
ing models in open water, with very 
satisfactory results. The model was 
towed by a string attached to the bow 
and connected to a long out-rigger from 
a speed boat. Models of flying boat and 
amphibion hulls, of from one-fifth to 
one-tenth full size have been used and 
the studies have included both measure- 
ments of resistance of many different 
hull forms in smooth water and the 
analysis of wave formation and of 
steadiness of motion in a seaway. The 
towing is of course done at from a half 
to a third of the speed of the full-sized 
machine, corresponding speeds varying 
as the square root of the linear dimen- 
sions in accordance with the well-known 
laws of similitude for wave-making 
resistance. Moving pictures which ac- 
companied the paper showed the model 
hulls to tow with astonishing smooth- 
ness, even when there was a distinct 
ripple on the surface. 

Among the participants in the dis- 
cussion which followed were E. D. 
Osborn of the Edo Aircraft Corpora- 
tion, B. V. Korvin, chief engineer of 
the same company, and E. P. Warner, 
chairman of the session. In response to 
various questions about the accuracy 
of the method, Mr. Sikorsky agreed that 
it was an aproximation and that it 
required periodic checking by tests in 
a model basin, but 
assured his audience 
that it had been 
found very satisfac- 
tory for qualitative 
comparisons of prob- 
able performance be- 
fore and after small 
modifications of de- 
sign. He emphasized 
the impossibility of 
considering an am- 
phibion in exactly 
the same category 
with a flying boat. 
The hull could not: 
be designed from the point of view 
of hull efficiency alone, but had to 
take account also of the convenience 
of mounting of the wheel gear, of 
the location of the tail-wheel or skid, 
and of the necessity of protecting the 
landing gear from the impoct of solid 
masses of water. The wave formations 
and cast of spray observed on the 
models had checked very nicely with 
those from full-sized hulls from the 
same design, and the models ordinarily 
ran steadily enough so that longitudinal 
stability was not a serious considera- 
tion. In particular, it had been found 
unnecessary to distribute the weights on 
the model so that its moment of inertia 
should be in strict proportionality with 
that of the full-sized machine, although 
of course the center of gravity had to be 
kept in an exactly corresponding loca- 
tion. ; 
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Light engine design and fuels 
discussed by the S. A. E. 


OBERT INSLEY, of the Con- 
tinental Aircraft Engine Com- 
pany, opened the talk which he 
gave to the Society of Auto- 

motive Engineers in Detroit on the sub- 
ject of low-powered light engines by 
apologizing for not having completed 
his manuscript in time for the distribu- 
tion of reprints. He had feared, he ex- 
plained, that if he attempted anything 
of that sort the material that the paper 
contained would all go out of date while 
the presses were running, and indeed 
he was somewhat alarmed lest what he 
had to offer should already be anti- 
quated, as it was at that time nearly 24 
hours old. 

As might have been foreseen from 
that introduction, Mr. Insley lamented 
in detail the difficulty of forecasting 
light power plant demand. When his 
company undertook to design an engine 
for light .service, they had found it 
equally impossible to make any reason- 
able estimate of the quantity likely to be 
required and to secure any homogeneity 
of opinion among the airplane designers 
on the kind and size of engine that they 
wanted.’ They had had to depend on 
their own observations, and those sug- 
gested that the “light” airplane was 
again following the normal cycle that it 
had followed on each of its previous in- 
carnations in the industry, a cycle of 
steady increase of power and of steady 
evolution away from the ultra-light 
class. Thus, the light planes that ap- 
peared at the National Air Races in 1924 
had, some of them, grown up to train- 
ing machines with from 60 to 100 hp. 
Thus the DH53 of 1923, powered with 
a twin-cylinder motorcycle engine, had 
been the lineal ancestor of the DH 
Moth. Thus it appeared again that the 
demand was constantly for greater 
power, and little was being heard now 
of the 20-hp. engine popular in the first 
stage of the present movement. 

Trying to estimate the point of stabi- 
lization, Mr. Insley came to the conclu- 
sion that there was going to be a rea- 
sonably general requirement for two 
distinct classes of engines. The first 
would be of about 35 hp. and would be 
extremely cheap in construction, in- 
tended to be installed in light training 
machines and in planes to be sold to 





Insley, Nutt, Bridgeman, Edgar and 
others talk of power plant problems 


private purchasers for whom economy 
was the predominant, if not the sole, 
consideration for selection. The second 
class would include power plants of 
about 50 hp., somewhat more expen- 
sively constructed and fitted with more 
accessories. The smaller of the two 
engines would have nothing but a tach- 
ometer drive. The larger would include 
provision for starter, generator, and per- 
haps some other auxiliaries. 


How many cylinders? : 


The speaker concluded that any num- 
ber of cylinders larger than four had to 
be eliminated on grounds of production 
costs, and that a four-cylinder vertical 
air-cooled was also too expensive a type. 
The horizontal opposed twin-cylinder 
form is cheapest to build, but, to quote 
Mr. Insley, “when one plug is fouled 
the remaining cylinder becomes a 
doubtful asset.” Furthermore, he 
thought the vibration characteristics too 
bad to be acceptable. 

The choice then lies between the four- 
cylinder opposed and the three-cylinder 
radial. Mr. Insley found little to choose 
between them in _ production cost. 
Analysis had led him personally to the 
adoption of the four-cylinder horizontal- 
opposed type. 

He remarked on the suggestion fre- 
quently made that gear reduction might 
be secured in a horizontal opposed 
engine by driving the propeller off the 
camshaft instead of the crankshaft, stif- 
fening up the shaft and the timing gears 
to take the added load, as was done in 
the air-cooled Renault, nearly 20 years 
ago. There was no insuperable objec- 
tion to such an arrangement, which 
would be very helpful to propeller effi- 
ciency because of the low speed of flight 
and the unfavorable conditions under 
which the propeller must work on most 
of the light planes, but there would be 





obvious drawbacks. Cooling would be- 
come more difficult because of the reduc- 
tion in slipstream velocity, and also 
because the enlarged diameter of the pro- 
peller would move the effective portion 
of the blades out beyond the cylinders. 
There would be somewhat more vibration 
with the drive taken through the timing 
gears, the engine would be more costly 
and heavier, and allowance would have 
to be made for a larger propeller. 
Nevertheless, it seemed to Mr. Insley 
that the device might be justified on the 
larger of the two classifications of light 
engines. 

Mr. Insley had dismissed the two- 
stroke cycle engine somewhat lightly in 
his talk. John H. Geisse of the Comet 
Engine Company came to its rescue 
during the discussion, protesting that 
there were two-stroke engines that 
started more easily than the four-stroke 
and idled quite as well. They were 
simpler and cheaper to build, and 
although the fuel consumption is 
higher, that ordinarily matters little on 
private planes, where the cost of the 
fuel played an almost negligible part in 
the economic calculations of the average 
owner. 


Prestone cooling 


Immediately succeeding Mr. Insley’s 
paper came one covering the other end 
of the scale. From the lowest powers 
and air-cooling the meeting passed to 
the highest powers and prestone-cooling, 
as expounded by Arthur Nutt, engin- 
eering vice-president of the Wright 
Aeronautical Corporation. Mr. Nutt 
followed the same general line ex- 
pounded before the S.A.E. by G. W. 
Frank of Wright Field at the Cleveland 
meeting a year and a half ago. [Avta- 
tion, Aug. 31, 1929], but he has car- 
ried the studies farther in application to 
a specific engine, the Curtiss Conqueror. 
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In surveying generally the position of 
high temperature liquid-cooling, Mr. 
Nutt pointed out that the engine 
design has to be reconsidered to meet 
new conditions. The strength of some 
of the aluminum alloy parts is likely to 
be seriously lowered by the increased 
operating temperature. The difficulty 
of cooling pistons is increased, and oil 
cooling demands more careful consider- 
ation than when water-cooling is used. 
The high temperature coolants are much 
more likely to leak than is water, and 
special precautions have to be used to 
make the cooling system tight, to use 
high temperature solders, and generally 
to avoid material which would deterio- 
rate at 300 deg. F., especially in gaskets 
and hose. 

The measurements on power output 
show results in good general accord with 
those of previous tests. It is universal 
experience that power falls off with in- 
creasing cooling temperature, especially 
when liquid-heated inlet manifolds are 
used, mainly because of lowered volu- 
metric efficiency. In the case of the Con- 
queror engine tested by Mr. Nutt, rais- 
ing the outlet temperature of the coolant 
from 180 deg. F., to 300 deg. lowered 
the power approximately 5 per cent for 
all compression ratios. 


Fuel consumption 


Studies on fuel economy did not yield 
such good agreement with past experi- 
ence. Mr. Frank’s curves had shown 
approximate uniformity of fuel con- 
sumption for all coolant temperatures. 
The curves presented with Mr. Nutt’s 
paper, on the other hand, show a de- 
cided improvement in consumption at 
a temperature of 240 deg., as compared 
with either higher or lower figures. 
The economy records for 180 deg. and 
300 deg. were almost identical. At 240 
deg. consumption at full power was 5 
per cent lower than either of the ex- 
treme temperatures. Throttled to con- 
ditions representing cruising speed in 
an airplane, the differences were less 
marked, but they were still in the same 
direction. 

Mr. Nutt summarized the case in his 
closing paragraphs: 

“In power units above 600 hp. it ap- 
pears possible to develop power units 
which will weight about one and one- 
half (1.5) pounds per horsepower in- 
cluding radiator, piping and cooling 
liquid which is comparable to the large 
air-cooled units.... Liquid-cooled 
engines of large powers have a definite 
field in large patrol boats, transport air- 
planes, various military airplanes and 
dirigibles. Cost no doubt will prohibit 
the use of the lower powers in liquid- 
cooled engines as the air-cooled engine 
covers. this field very satisfactorily. 
However, the demand in commercial 
service for quieter and smoother engines 
may turn some designers toward the use 
of the high speed geared engines of 
small bore for certain types of aircraft.” 


Radiator location 


The rest of the paper included some 
interesting observations on radiator de- 
sign, not necessarily limited in their ap- 
plication to prestone-cooled power 
plants. The author recommended that 
both radiators and oil-coolers should be 
placed as far aft as possible, keeping the 
nose of the airplane as clean and free 
from disturbance as possible. There is 
ample aerodynamic laboratory informa- 
tion to support that injunction, but it is 
often overlooked by designers. Having 
picked a location for the radiator, Mr. 
Nutt proposed that it be streamlined 
so that it would offer a minimum of air 
resistance, the air flowing into the fuse- 
lage, through the radiator, and out 
again, instead of leaving the radiator 
freely exposed and creating as much 
disturbance as possible. Specifically, he 
assured his audience that the radiator 
could be stowed away inside the bottom 
of the fuselage so that the opening to 
admit the air could be at least 30 per 
cent smaller than the frontal area of 
the radiator itself. In using prestone 
or other high-temperature coolants, the 
problem of radiator shutters solved 
itself. Mr. Nutt recommended strongly 
against their installation in any such 
case, as he had no fear of over-cooling 
of the engine and preferred to have it 
run in all cases at as low a temperature 
as possible. 


Supercharger performance 


Oscar W. Schey of the National 
Advisor¥ Committee for Aeronautics 
analyzed supercharger performance from 
a joint background of theoretical study 
and flight tests. Although most of the 
pioneer work of the National Advisory 
Committee has been done with Roots 
blower superchargers, Mr. Schey did 
full justice to the centrifugal forms. 

On the assumption that an inter- 
cooler is employed, so that the air 
reaches the carbureter at the same tem- 
perature at all altitudes, curves of maxi- 
mum performance were constructed for 
various types of supercharger. These 
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Power-altitude curves. (Super- 
chargers designed for critical alti- 
tude of 20,000 ft.) 
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showed that up to 20,000 ft. altitude 
there is but little difference among the 
three forms, the turbo supercharger hold- 
ing the full sea level power while the 
power with a Roots blower dropped off 
about 7 per cent. Above that altitude, 
however, the curves begin to spread out 
rapidly. Mr. Schey found particular 
fault with the methods of control on 
the direct-driven superchargers, and 
especially with the throttling control 
used on the geared centrifugal form. 
Other curves showed the net. power 
developed by superchargers of the three 
types, each designed for a critical alti- 
tude of 20,000 ft. and each being oper- 
ated to hold the intake air pressure 
constant up to that altitude. Relative 
inefficiency of the throttling control on 
the geared centrifugal supercharger is 
shown in a loss of 20 per cent of the 
power at sea level. Dr. S. A. Moss of 
the General Electric Company, made 
the point during discussion, that this 
hardly represented the actual conditions, 
as in practice the pilot would allow the 
intake pressure to rise a little above 
atmospheric so that the power developed 
would remain substantially at the rated 
figure all the way up. 

Flight tests confirmed the theory in 
showing the turbo-centrifugal type to 
give the best results. There was rela- 
tively little difference in climbing char- 
acteristics, but the maximum speed 
attained rose from 112 m.p.h. at sea level 
to 122 m.p.h. with a Roots blower and 
134 m.p.h. with the turbo supercharger 
at 12,000 ft., as against a speed of 95 
m.p.h. at that altitude when unsuper- 
charged. At 24,000 ft. the Roots blower 
showed 119 m.p.h., the turbo super- 
charger 142 m.p.h. 

Mr. Schey closed his paper with a 
discussion of the effect of “boosting” by 
supercharging to above atmospheric 
pressure at sea level. He found that 
with a low compression ratio the maxi- 
mum exhaust gas temperature rose 
rapidly with supercharging, and for that 
reason among others he recommended 
definitely against the use of sea level 
supercharging with any compression 
ratio less than 4.5:1. The power output 
went up in approximate proportion to 
the intake pressure for all compression 
ratios, while the fuel consumption re- 
mained virtually the same as for the 
unsupercharged engine. The maximum 
cylinder-pressure was affected much 
less by supercharging than by increased’ 
compression ratio. Thus it was possible 
to get the same brake ‘mean effective 
pressure with a compression ratio of 
7.5 and no supercharger, with 6.5 and 
the intake pressure raised by 14 in. of 
mercury, or with a ratio of 4.5 and a 
6-in. rise in intake pressure. The three 
cases showed maximum cylinder-pres- 
sures of 740, 680, and 530 Ib. per sq.in., 
respectively. The fuel consumptions in 
the three cases were 0.48, 0.51, and 0.62 
lb. per hp. hr. The exhaust gas tem- 
peratures came to 1,330, 1,350, and 
1,460 deg. F. 
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In addition to the remarks already 
quoted, Dr. Moss called attention to the 
usefulness of a supercharger in giving 
a reserve of power at low altitudes which 
could be called on briefly in emergencies 
by opening the throttle wide and running 
the engine far beyond its rated output. 
He considered it quite practicable to 
attain brake mean effective pressures of 
200 Ib. per sq.in. by sea-level boosting. 

Arthur Nutt criticized the turbo 
supercharger because of installation dif- 
ficulties, and also, especially for military 
service, because of its poor acceleration, 
which made it difficult to hold planes to 
their proper place in formation. He 
thought the mechanical difficulties worse 
for the Roots blower than for the geared 
centrifugal type. Mr. Geisse pleaded the 
cause of high compression ratios as 
against supercharging, arguing out that 
the supercharger required both more 
radiating surface and better fuel than 
were needed without it, and that the 
same changes would permit of raising 
the compression ratio. “Mr. Schey re- 
plied that a 50 per cent power increase 
by supercharging required only 34 per 
cent increase in radiation surface. As 
for increasing mean effective pressure 
by increasing compression ratio, the 
length to which that could be carried 
without undue rise in engine weight is 
limited by the rising values of maxi- 
mum explosion pressure. Dr. H. C. 
Dickinson of the Bureau of Standards 
questioned Mr. Schey’s last statement, 
observing that the maximum explosion 
pressure increased only very slowly with 
increasing compression ratio after the 
compression ratio reached the value of 
about 7. 


Detonation and fuel testing 


Dr. Graham Edgar, the director of 
research of the Ethyl Gasoline Corpor- 
ation, came armed with evidence of the 
final success of the students of detona- 
tion in arriving at a method of specifi- 


number. 

On the straight- 
run fuels and benzol 
blends that were 
tested, the extreme 
spread of the results from the various 
laboratories amounted to about two units 
of octane number, with a mean‘ devia- 
tion from the average value of about 
one-half a unit. With a cracked mid- 
continent fuel, the results were for some 
reason much more irregular than with 
the straight-run gasolines or blends. 

The curve of tetra-ethyl lead content 
against octane number was determined 
for all the fuels by the Ethyl Corpora- 
tion. In accordance with the general 
indications of past experience they were 
reasonably near to being parallel, the 
lead compound having much the same 
effect in all instances. Specifically, the 
addition of 1 c.c. of lead per gallon gives 
an average increase of 8 in octane num- 
ber, while doubling the amount increases 
the octane number by only four addi- 
tional units. 


Vapor lock at high altitude 


Factors affecting vapor lock were 
discussed by Dr. O. C. Bridgeman of 
the Bureau of Standards, whose pre- 
vious work in the same field had just 
brought him the Manly Memorial Medal 
for the best aircraft power plant paper 
presented before the S.A.E. in 1930. In 
his contribution to the Detroit meeting in 
collaboration with C. A. Ross and H. S. 
White, he dealt specifically with the 
possibility that vapor lock at high alti- 
tudes might be caused even in a fuel 
system quite immune from difficulty near 
sea level, by slow cooling of the fuel 
after a rapid climb. 

By way of fundamental data Dr. 
Bridgeman explained that the temper- 
ature which vapor lock may appear in 
gasoline decreases about 2 deg. F. for 
every 1,000 increase in altitude, while 
the normal drop in atmospheric temper- 
ature for every thousand feet is of 
course approximately 3.6 deg. Temper- 
atures in the fuel system cannot be 
relied on, however, to remain identical 
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Tests completely justified the sus- 
picions that had been entertained, and 
showed also a remarkable difference be- 
tween the fuel systems in the rate at 
which cooling of the fuel takes place 
while climbing. Thus, when a Navy 
observation plane was climbed to 1,500 
ft. in 29 min., the air temperature had 
dropped 70 deg., but the temperature of 
the fuel tank went down only 25 deg. 
In this case the actual fuel temperature 
was falling off less than 2 deg. per 
1,000 ft., and the vapor lock danger was 
therefore increasing with increasing 
altitude. A multi-engined transport, a 
light bomber, and a training plane gave 
results generally similar to those for the . 
observation type already mentioned. In 
a pursuit plane the fuel temperature fol- 
lowed that of the air much more closely, 
presumably because of the higher speed 
and the greater degree of exposure of 
the tank. 

In summary it appears that vapor lock 
at high altitude is a real menace with 
many present-day fuels and in many air- 
planes, and must be taken into account 
both in specifying fuel and in designing 
the fuel system. 


Bearing pressures allowable 


Returning from engine fuels to engine 
dynamics, a paper on bearing load analy- 
sis and permissible loads as affected by 
lubrication was given by F. L. Prescott 
and R. B. Poole of Wright Field. Their 
contribution was too formidable to per- 
mit of abstracting, including some 20 
pages of tables and more than 20 pages 
of detailed graphical analyses of bearing 
loads on several engines. 

The authors pointed out that the 
product of pressure and velocity, taken 
as a measure of the severity of condi- 
tions under which the bearing works, is 
already more than 50 times as high in 
some aircraft engines as is considered 
permissible in automobile practice. 
Under momentary overload conditions, 
such as those of a power dive, the pro- 
duct may be multiplied by three or four 
again. Thus, in the Wasp engine, with 
steel-backed bronze bearing, the normal 
mean bearing pressure on the crank pin 
is 1,488 lb. sq.in. and pu equals 35,800 
Ib.ft. per sec. In a power dive, with 
the engine turning up to 3,500 r.p.m., 
the pressure rises to 5,160 and the pv 
product to 207,000. A similar overload 
dive with a Curtiss D-12 liquid-cooled 
engine, with babbitt-lined bearings, 
showed a product of 98,500. Tests at 
Wright Field on a Liberty crank pin 
with a babbitt-lined bearing showed a 
maximum pv of something under 30,000 
for steady operation without cracking of 
the lining. ’ 

Another general rule drawn by the 
authors from experience was that the 
ratio of length to diameter of a bearing 
should not be less than about 0.37. Be- 
yond that figure the engine is prone to 
flood with oil and the oil consumption to 


with that of the air around the plane. be very high. 
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mass production 


NE of the few definite state- 
ments that can be made about 
air transport is that the ac- 
cepted methods of soliciting and 
handling passengers differ widely and 
change rapidly. So far as I can observe, 
operators are not at all in agreement 
as to what they are selling or how the 
selling should be done. Some believe 
that a luxury service must be main- 
tained to lure passengers into airplanes ; 
some that air fares should be low to get 
volume revenue; some that they must 
be comparatively high—at least rail plus 
pullman standards. There is continuous 
controversy over the advantages and 
disadvantages of long and short hauls, 
as to which serves best (and incidentally 
pays best). The belief that infrequent 
schedules are sufficient to carry all who 
will fly for some time is a school of 
thought expressed by “When the planes 
are filled every day it will be time 
enough for additional service.” There 
isn’t even unanimity of opinion whether 
or not control of routes and rates by 
the Interstate Commerce Commission 
would be a blessing or a curse. 
Just as widely as fundamentals differ, 
so do means of carrying them out. 


The round-trip ticket con- 
tains no complicated yard- 
age. Below: Passengers 
boarding a Ludington 
Stinson at Washington 


i ARECeT 


Methods of ticket selling, advertising 
and soliciting show great diversity, and 
details considered essential by one com- 
pany look unimportant to another. 

So far as the Ludington Line is con- 
cerned, the simplest way of working out 
basic ideas has been the method striven 
for. It might be interesting to consider 
what ideas are, as I have been asked to 
discuss the methods. in doing so I must 
bring in a little personal history, for the 
operating plans and procedure are 
mostly the expression of two individuals’ 
thoughts and experiences. 


A bit of history 


Gene Vidal and Paul Collins, now 
executive vice-president and vice-presi- 
dent in charge of operations, became 
associated in Transcontinental Air 
Transport. They formed the habit then 
of looking at maps after hours and 
establishing mythical airlines between 
selected points. Almost two years ago 
the frequent-service idea was contem- 
plated, and ways and means of putting 
it into force begun. Probably few others 
than the Ludington brothers of Phila- 
delphia would have backed what was so 
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radical a plan. As early as the spring 
of 1930 they dared to plan the financing 
of an airline over a route as well served 
by other means of transportation as any 
in the world. 

The New York, Philadelphia and 
Washington Airway began operations 
on Sept. 1, 1930, with six ten-passenger 
Stinson planes. After six months, 
25,863 passengers have been carried, 
3,266 trips made, and 669,523 miles 
flown. Such sizeable totals put the 
officers of the line definitely on the side 
of those who believe that real service, 
as expressed in convenient schedules, 
is the backbone of air travel—as it is 
of other forms. The passenger traffic 
problem then boils down to the best 
methods of broadcasting one’s wares and 
to giving as much 
satisfaction as pos- 
sible before and 
after the individual 
passenger takes a 
trip. 

I’ll start with the 
second item and try 
to tell some of the 
aims under “before 
taking.” Roughly, 
they include ease 
in making reserva- 
tions, easily acces- 
sible knowledge of 
where this can be 
done, accuracy in 
the final sale, cer- 
tainty of arrivals 
and departures of 
planes, quick 
refunds when 
weather causes cancellation, low fares, 
combined with as much comfort as can 
be indulged in without pampering. 

Taking those requisites in the order 
they are met with by the passenger, it 
is evident that the Ludington Line has 
a distinct advantage in having so close 
an association with the Pennsylvania 
Railroad. The fact that at all stations 
along its route tickets are sold and 
reservations made for air travel, as 
easily as for rail, counts for much. The 
service to which the public has become 
accustomed is at last made available to 
air travellers, and gives, besides the ease 


attention of the air transport world. 
Hour” has become a slogan of universally understood meaning. 
When traffic ceases to be spasmodic and becomes a regular flow 
of 150 passengers a day, solicitation is a very interesting prob- 
lem. Herewith, a few observations on how it should be solved. 





of purchase, a confi- 
dence in the new type 
of travel perhaps not 
obtained in any other 
way. 

In making airline 
reservations as rou- 
tine and positive as 
those for surface 
travel, a teletype 
system connects ll 
Ludington offices and airports. A record 
of seats sold and to be sold is instantly 
available from seven in the morning 
until nine at night. Besides, railroad 
agencies, travel bureaus, Western Union 
offices and hotel porters are all used 
to making reservations. Not only is an 
efficient system necessary to impress 


Operating without a mail contract and with a frequency of 
schedule unprecedented over any distance of more than a few 
miles, and persistently setting world’s records for volume of 
passenger business, the Ludington Line has fixed upon itself the 
“Every-Hour-On-T he- 


passengers, but it is very important in 
getting over to agents also the idea that 
aviation is transportation and pushing 
ticket sales a bit may be profitable. 


Too many ticket channels 


To offer airline tickets over too wide- 
spread an area, or through too many 
channels, has definite dangers. There 
may be trouble through mistakes made 
by occasional venders, and resulting dis- 
satisfaction. Because of expense it is 
impossible to keep actual tickets so dis- 
tributed, and exchange orders must be 








used. Sometimes the buying public does 
not like the extra handling involved 
under these circumstances, and would 
prefer going a longer distance to get 
possession of the actual ticket. If tick- 
ets are placed in unusual locations, as 
some enterprising companies have sug- 
gested for publicity purposes, not only 
are mistakes likely 
but the public goes 
on thinking avia- 
tion is still a circus. 

Coupled with the 
ease in procuring 
tickets should go 
corresponding con- 
venience in issuing. 
Complicated yard- 
age may be impor- 
tant from some ac- 
counting and book- 
keeping angles, but 
it could not be used 
by Ludington. Ow- 
ing to the tight 
schedules main- 
tained, no one has 
time to fill in many 
details, even if they 
were considered 
important. The present ticket more 
nearly resembles a football pasteboard, 
and is simple for agents, passengers, 
and dispatchers, to handle. Passengers 
are known only as Thompson, 01456, or 
Jones, 05421, until they sign before 
leaving. 

All the work of the traffic department 
goes for naught if “Operations” doesn’t 
provide the service described on the 
time tables. Everything about the planes 
fall to their ministration. Not only 
must the mechanical end be maintained 
but also details of cabin cleanliness, 
heating and ventilation, placing of signs, 
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stowing of baggage, etc. I believe 
nothing gives more confidence to a first 
rider than a neat interior with clean 
windows, brushed carpets, and literature 
and signs as well placed as possible. 
Unlike any others, Ludington planes 
carry paid advertisements in the form 
of modified “car cards” to attract the 
eye. In addition, of course, are the 
necessary directional signs, chief of 
which are “no smoking” notices and 
those bearing information that air sick- 
ness containers are found under each 
seat. In a two hour journey the smok- 
ing question is not very serious. With- 
out a retiring room it is wiser not to 
jeopardize ten passengers’ equanimity 
by permitting cigars or cigarettes in the 
cabin. Too often have I seen one whiff 
of tobacco smoke sink a victim who was 
struggling on the brink of air sickness 
to favor abandoning this rule. 


Less than 5 per cent ill 


Contrary to what some persons thifk, 
air sickness signs decrease the malady 
rather than increase it by suggestion. 
Most of the suffering is caused by 
nervousness and nothing augments that 
more than the fear of being sick and 
not knowing what do to. Therefore, 
the line has small metal plates 2 in. 
square, on the sill of the window at 
each seat. They read simply, “No smok- 
ing. Air sickness containers are located 
under each seat.” 

It is interesting to note that the sub- 
ject of air sickness is one of the first 
spoken of by prospective passengers. 
The average of those affected is less 
than 5 per cent, though of course this 
differs under different weather condi- 
tions. Women are the greater sufferers, 
but I believe they are braver than men 
about minimizing circumstances after- 
ward, — 

One of the best preventives is fresh 
air, and again NYPWAC is unusually 
fortunate in having a special ventilating 
system. Luther Harris, chief of main- 
tenance, has worked out a device which 
supplies a strong current of fresh air 
continually to the cabin. The air is 
heated in winter and is at the temper- 
ature of the outside atmosphere in sum- 
mer. Unlike some heaters, it can never 
introduce exhaust fumes into the interior 
of the plane. Probably no _ single 
mechanical measure has meant more to 
the traffic department than the heated 
airplanes throughout the winter period. 

Not only must airplanes fly, but they 
must do so on time. Air travellers are 
becoming. very particular about tardy 
take-offs and arrivals, and consider a 
delay of even ten minutes pretty poor. 


Such watchfulness may not be so marked 
on long trips, but certainly is on this 
short one. 


Attendants unnecessary 


The trip from Newark Airport to 
Washington terminal is approximately 
two hours, and in this time the sole 
company representative in the plane is 
the pilot. He can do as much as 
anyone in the organization to make, or 
keep, converts to air travel. Handling 
the plane for the passengers’ comfort, 
landing so as not to disturb timid souls, 
and a thousand other little details of 
his thoughtfulness make the difference 
between repeat business and “never- 
ride-agains.” The cabin of the Stin- 
sons used by NYPWAC permits the 
pilot to be practically with the pas- 
sengers. Thus, his every move can be 
seen and assurance is felt that every- 
thing is all right. Further, though he 
will not carry on long conversation, 
he can be spoken to. Thus, if the cabin 
heating is unsatisfactory, or some simi- 
lar “crisis” arises, anyone can get satis- 
faction by a quiet request. On long 
journeys it is probably necessary to 
have an attendant in the cabin. For 
so short a trip, an attendant would be 
in the way. 

There are some things which may 
fall either under “procedure before” or 
“after” a trip. One of those is methods 
of refunding for weather cancellations. 
If at any time a plane is cancelled for 
any reason, immediate refund it made. 
Passengers at New York, for instance, 
are advised in time to receive their 
money and make a train at the same 
hour they would have left on the air- 
plane bus, as both leave from the 
same terminal. There is none of 
the disappointment of traveling to 
an airport only to be told the 
plane will not fly. Similarly, when « 
schedule is interrupted and a plane must 
come down elsewhere than at the regular 
stop, the pilot hands credit checks to the 
passengers to use on the next Pennsyl- 
vania train. Further, he has the priv- 
ilege of having all but a few extra fare 
trains flagged to take aboard the 
stranded air voyagers. So long as present 
limitations in certain kinds of weather 
exist, it seems well to realize that the 
railroads may be the industry’s best 
friends. 

I have not yet mentioned means of 
letting the world know what service is 
offered. Of course, there is advertising 
—paid and otherwise, and solicitation. 
On the the first, the airlines are rather 
at a disadvantage because few advertis- 
ing agencies are adequately prepared to 
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give worth-while counsel. Instead of 
being ahead of air travel, they are 
behind. True, aviation has not patron- 
ized them extensively, so we can hardly 
hope for up-to-the-minute service. 

On the subject of publicity, or unpaid 
advertising, I think aviation has grown 
up and cannot expect any more free 
space than is accorded other forms of 
transportation. Accidents will always 
be news, but they will have less and 
less effect on patronage. Reports of 
such mishaps and of the really funda- 
mental changes in the industry, are all 
that should be counted on extensively, 
unless at greater and greater expense. 
Realizing this, the Ludington Line 
decided to reduce fares instead of in- 
creasing advertising, and let satisfied 
(if possible) patrons broadcast for them. 
The $20 round trip flight fare compares 
with $20.04 for rail plus chair between 
New York and Washington, and the 
$1.50 added if bus is used in New York 
does not materially change the total. 
The average of 60 per cent of capacity 
load throughout the winter has con- 
firmed the correctness of the decision. 


Extra trips for Spring 


Reports show 20 per cent more pas- 
sengers are carried on fair days. With 
spring coming on, ten additional trips 
have been scheduled (making 30 alto- 
gether) to care for expected traffic after 
April 1. They are every hour from 
eight to six, with double sections on the 
eight, three, four and five from both 
terminals. To fill this number of seats 
it may be necessary to do some solicit- 
ing, an expedient the company has not 
yet tried—except in a very limited way 
by direct mail. 

To see the compatibility of low fares 
and frequent service is not difficult. To 
see that the public is waiting for the 
combination at present is not impossible 
either. Officials of the Ludington Line 
have for some time patterned their 
service on both assumptions. To sum 
up these rambling thoughts it seems that, 
as I have said in the beginning, a 
matter-of-fact service is wanted, and 
the best way of providing that is to 
fly so that people really save time. A 
large number of those who travel on 
NYPWAC are repeat customers, a fact 
of significance in any transport service. 
I hope that the next year or two will 
show general improvement in equipment 
and methods of operating throughout the 
country so that all operators can receive 
adequate returns from the service they 
eventually will have to give in order to 
meet public demands for air trans- 
portation. 
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Some timely pointers on 
care, maintenance, and 
procedure for repair of 


seaplane floats and hulls 


Conditioning 


floats and hulls 


































Three steps in patching a punctured float. 
(dotted line shows material to be cut away) (B) Patch held in 
(C) Permanent riveted patch. 


HE passing of winter and the 
opening of a new flying season 
brings to the attention of oper- 
ators of marine aircraft the 
problem of putting hulls and floats into 
proper shape, and of making preparation 
to protect their equipment against cor- 


_rosion and minor accident. 


Extensive damage to floats or hulls 
as a result of crashes or collisions at 
high speed is usually beyond the scope 
of local repair and frequently means 
returning an entire unit to the manu- 
facturer for rebuilding. Fortunately, 
the problems which the average oper- 
ator must face are not of this character, 
but he must be prepared to maintain 
protective coatings and to make emer- 
gency and permanent repairs to dents, 
cracks, or punctures which are not 
accompanied by extensive deformation 
of the framework. Since practically all 
modern floats are of metal construction 
no attention will be paid in the follow- 
ing discussion to the older wooden types. 

The equipment .required to lay up 
seaplanes for repair to floats or hulls 
depends on the weight and construction 


place with machine screws. 





Emergency repair 


of the airplanes to be handled. Certain 
types may be skidded under their own 
power up a well greased wooden ramp 
while others must be floated over a sub- 
merged cradle on which they may be 
drawn from the water. Some floats are 
equipped with welded-in steel tubes 
through which a short axle carrying 
a pair of wheels may be temporarily in- 
stalled to facilitate handling when out 
of the water. Aside from the structure 
of the float bottom, the question of 
stability enters the problem at this point 
for it is obvious that a single float sea- 
plane, or center hull flying boat, will 
require the use of some sort of support- 
ing cradle to prevent its tipping over 
after the wing tip floats are clear of 
the water, whereas a twin float seaplane 
will stand firmly on its own keels. 
Where temporary use is to be made of 
4 sandy or gravel beach, which slopes 
at not more than 8 to 12 deg. from the 
horizontal, a simple plank runway may 
be used effectively. A variation of this 
type designed particularly for two float 
seaplanes consists of a track made up 
of two timbers set about the distance 
from keel to keel apart, fastened to- 
gether with cross ties. Wooden strips 
may be nailed along the edges of the 
planks to keep the keels from sliding off 
the tracks. 

For more permanent installation where 
beach conditions are not good, various 
combinations of pier and ramp are in 


(A) A typical puncture 
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successful use. These may involve the 
skidding of the seaplane up a ramp onto 
a small dolly on which it may be pulled 
ashore, or, the dolly may be designed 
in the form of a cradle to roll down 
the ramp below the surface of the water 
so that the airplane may be floated over 
it and withdrawn without the necessity 
of skidding. For general use a rela- 
tively wide ramp may be installed with- 
out tracks or dollies and the airplanes 
merely towed up on it by means of a 
gasoline or electric tractor. A varia- 
tion of the ramp idea is sometimes 
encountered in the form of a partially 
submerged raft or barge anchored off 
shore. Planes may be moored to the 
barge, or skidded up its inclined surface 
above the water line where repairs can 
be made. Barges of this type have been 
designed to include shop and hangar 
space into which the seaplane may be 
pulled directly from the water by means 
of tractors or hoisting cables. It is of 
interest to note that the racing seaplanes 
used in the Schneider races were serv- 
iced on specially designed barges which 
could be used either as a ramp or as a 
drydock by flooding or pumping out 
their stern compartments. The selection 
of permanent equipment of any type 
depends largely on topography, tidal 
levels, etc. 

In an emergency, repairs may be 
made on any shelving beach where the 
airplane may be drawn out of the wate: 
on temporary planks by whatever means 
may be available at the moment. For 
single float, or hull types, some form of 
hoisting device is usually required so 
that the bottoms niay be made accessible. 
For twin floats, the damaged side may 
be raised clear of the ground by jacks, 
and blocked up on horses, boxes, or 
whatever means is at hand, while the 
greater portion of the weight is carried 
by the keel of the undamaged float. 
Care should be taken that the latter is 
not resting on anything which might 
puncture the bottom while in_ this 
position. 


Launching preparations 


The first step in the preparation of a 
hull cr float for relaunching after a 
prolonged period out of the water is to 
dry it thoroughly inside and out, and 
to clean up the interior. Spaces be- 
tween bulkheads, stringers and plating 
may have filled up with dirt and it is 
important that all such material be re- 
moved, as it has a tendency to act like 
a sponge soaking up and retaining mois- 
ture and forming a starting point for 
corrosive action. If the equipment has 
been greased and oiled before storage, 
surfaces of all members should be 
scrubbed with a neutral soap and water 
to remove the coating. After washing 
the structure should be rinsed off with 
fresh water and permitted to dry. The 
next step is to inspect for loose paint 
or corrosion, and for mechanical damage. 
Assuming that the equipment has been 


put away in good condition after its 
last period of use, the more important 
of the two is the inspection for cor- 
rosion. 

Modern metal floats usually are built 
up of duralumin, or of “Alclad.” Ex- 
perimental use has been made of Monel 
metal, and there is some tendency, par- 
ticularly in England, to use stainless 
steel for bottom plating. The aluminum 
alloys are most widely used in the 
United States however, and the present 
discussion will be limited to these ma- 
terials. Duralumin, unless carefully pro- 
tected at all times, is subject to corrosive 
attack, particularly by salt water. When 
manufactured into floats, it is sometimes 
given protective treatment by the so- 
called anodic process which builds up 
a corrosion resisting oxide coating on 
the surface. The chemical coating: is 
usually further protected by one or more 
coats of paint. “Alclad,” on the other 
hand, is a composite material consisting 
of an inner core of duralumin protected 
on both sides by a continuous thin coat- 
ing of pure aluminum. The latter is 
very highly resistant to corrosive attacks 
and protects the alloy below it. The 
protective action is electrolytic in nature 
and affords a certain protection to the 
underlying alloy even when the latter 
is exposed at sheared edges, or by 
mechanical abrasion. “Alclad” is some- 
times used without external paint coat- 
ings although it is more commonly the 
practice to protect the metal further 
with an undercoat of bitumastic paint 
or red lead, and a top coat of aluminum, 
or other lacquer. During construction 
all faying surfaces of pontoons or hulls 
should be liberally coated with marine 








glue or bitumastic paint before assembly 
regardless of the material used. 

If preliminary inspection indicates 
that protective coatings have broken 
down, either from chemical action or 
mechanical abrasion, immediate steps 
should be taken to restore them before 
dangerous deterioration sets in. If cor- 
rosive action is already under way, it 
will be evidenced by the appearance of 
faint white spots, resembling snow flakes 
in shape and size, which, in the more 
advanced stages, show a distinct deposit 
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of a white powdery substance. Careful 
distinction should be made between 
actual corrosive spots and mere deposits 
of salt or barnacles. The latter are 
formed outside the paint and can be 
easily washed away, whereas the true 
corrosion occurs underneath the paint 
and causes it to flake off. 

Wherever corrosion spots are located 
any deposit should be very carefully 
scraped off using a dull putty knife, or 
a stiff fibre brush. Wire brushes or 
sharp metallic scrapers should be 
avoided as there is great danger of 
removing the anodic coating from 
duralumin or the pure metal coating 
from “Alclad.” Brushing or scrap- 
ing operations should, in any case, be 
confied to a limited area surrounding 
the corroded spot. After all loose ma- 
terial has been removed a new protective 
coating must be applied to the exposed 
surface. If the trouble is in the interior 
of a float, several coats of bitumastic 
paint will suffice; if on the outside, a 
coat of bitumastic paint or red lead, 
followed by a suitable finishing coat 
should be applied. 


Painting rules 


After all evidences of corrosion have 
been corrected, it may be desirable to 
refinish the exterior surfaces completely. 
Old paint may be removed by the use 
of a suitable chemical paint remover. 
In selecting a remover of this type, 
however, care should be taken to use 
one of a rather thick, jelly-like con- 
sistency rather than a thinner type as 
there is always the danger that the latter 
will enter into joints in the structure 

and damage the 
paint or sealing 
compound in them. 
In removing paint 
Typical from aluminum 
temporary material, it must 
repeir also be remem- 
bered that a sub- 
stance which con- 
tains strong caus- 
tic compounds 
should not be used, 
as it will attack 
the metal. Re- 
moval of the paint 
after softening 
should be done 
very carefully 
with a scrubbing 
brush or dull 
putty knife in order to avoid damaging 
other protective coatings. 

In painting metal surfaces of any 
kind, particularly boat structures, there 
are several points which are frequently 
neglected or overlooked, but which must 
be kept well in mind if a satisfactory 
job is to be obtained. 

1. Paint will not adhere satisfactorily 
to a wet surface. Sufficient time should 
be allowed after removal of boats from 
the water for a thorough drying out of 
the water-soaked paint before other 
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coats are applied. Several hours are 
required for drying water-soaked paint 
properly. 

2. Fresh coats should not be applied 
on top of old paint which may have 
blistered. 

3. Paint will not adhere to a dusty or 
greasy surface. 

Under coats should consist of at least 
one coat of either red lead or bitumastic 
paint, depending on whether the metal 
is “Alclad” or anodically treated dural- 
umin. For finishing coats an aluminum 
lacquer is often employed, or any other 
water-resisting paint may be used to 
conform with the desired color scheme 
of the airplane involved, For interiors, 
bitumastic paints or red lead should be 
liberally applied. 

Minor leaks in floats or hulls may be 
readily detected by introducing fresh 
water into the various compartments 
and watching the outside of the hull 
for any appearance of moisture. Par- 
ticular care should be taken, however, 
when making tests of this kind that the 
hull is well supported on the outside, 
particularly in that portion aft of the 
step. If this precaution is not taken 
the weight of the water inside may be 
sufficient to cause permanent damage to 
the structure, necessitating its complete 
rebuilding. 

Unless the skin has been damaged, 
most leaks occur around rivets. <A 
loose rivet may be tightened by repoint- 
ing with a hammer and rivet set, but 
occasionally a new one will have to be 
inserted. When one or more rivets are 
removed it is a good idea to introduce 
bitumastic paint, red lead, or marine 
glue into the seam and around the holes 
before redriving. Careful watch must 
be kept of any sources of leakage other 
than in the hull plating, as water may 
enter through defective hand-hole gas- 
kets, vent holes, etc. All gaskets should 
be replaced as soon as they show signs 
of deterioration. Vent holes should 
never be permanently plugged, as their 
function is to relieve pressure differ- 
ences between the interior of a float, 
and the atmosphere due to changes in 
altitude. Leakage from this source may 
be reduced by filling the holes with a 
thick soft grease which will be blown 
out whenever the pressure differential 






























































Two practical types of seaplane ramp 


becomes’ too great. Under certain 
atmospheric conditions moisture may be 
introduced into floats by condensation 
or “sweating,” and it should be definitely 
ascertained that this is not the cause of 
the apparent leakage before proceding 
with further tests. 

With corrosive spots checked and 
with fresh protective coatings outside 
and inside, the equipment is ready for 
service. It must not be assumed, how- 
ever, that coatings, no matter how fresh, 
will last indefinitely without attention. 
Frequent exterior and interior inspec- 
tion should be made and the coatings 
renewed at any point which show signs 
of failure from any cause. In this con- 
nection the old saying that “an ounce 
of prevention is worth a pound of cure” 
is excellent advice, and the operator 
who goes to the time and trouble neces- 
sary for frequent periodic inspection 
will be well repaid in length of life of 
his equipment. 


Tears and punctures 


A totally different type of servicing is 
made necessary by a seaplane striking 
floating objects on the water, or being 
badly handled while drawn up on shore. 
Damage of this sort is usually in the 
form of tearing or puncturing the skin 
and must be repaired by the proper ap- 
plication of patches. The tools and ma- 
terials for patching an ordinary metal 
hull are very simple and the average 
intelligent mechanic can readily acquire 
the knack of making repairs of this 
sort. The necessary tools include a 
drill, a hacksaw, a file, a wooden mallet, 
a hammer, a small cold chisel, a tool 
for backing up the rivets, and a rivet 
set. The materials usually required are 
a piece of duralumin or “Alclad” sheet, 
duralumin rivets, machine screws, some 
friction tape or flannel cloth, and marine 
glue. In no case should brass or copper 
rivets be used, as the electro-chemical 
reaction of these materials with alumi- 
num will accelerate corrosion very ma- 
terially. 

Except where they occur in the bot- 


tom portions of float, just forward of 
the step, where the shape of the bottom 
is an important factor in the take-off . 
characteristics, small“dents in the metal 
are not serious, and, for the most part, 
should be left alone. More deeply 
dented portions of the skin may be 
hammered back into shape by placing 
a flat piece of wood behind the bent 
part and hammering on the projecting 
material with a wooden mallet. It must 
be remembered, however, in making re- 
pairs of this sort that deformation with- 
out subsequent heat treatment tends to 
harden and embrittle the metal. Where 
the deformation has been relatively 
great, or where dents have produced 
very sharp bends, it is best to reinforce 
the surrounding area with a patch after 
the dent has been flattened out even 
though the process has been accom- 
plished without any apparent cracking. 

Where the skin has actually been 
broken or where cracks have been in- 
troduced from straightening operations 
a patch should be applied as soon as 
possible. Before beginning this opera- 
tion, however, the region of the damage 
should be very carefully examined for 
small cracks radiating from the actual 
break. For this purpose, it is essential 
that the paint be removed from a suffi- 
ciently large area surrounding the dam- 
age to afford thorough inspection. With 
shears or hacksaw, all the damaged por- 
tion should be carefully cut away to 
leave a symetrically shaped hole with 
sound metal all the way around. Edges 
should be carefully smoothed down with 
a file. Where the hole extends over 
existing rivets, the heads should be cut 
off and the shanks knocked out with a 
punch. 

After having cleaned up the damaged 
area as described, the next operation is 
to cut out a patch from duralumin or 
“Alclad” sheet large enough to overlap 
the edges of the hole by at least % in. 
all around. Sheet one or two gauges 
heavier than the damaged material 
should be selected. A row of rivet 
holes should then be laid-out around the 
edge of the patch with a center punch, 
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leaving a margin of about 4-in., and 
using a center to center spacing of #-in. 
For material under .0040-in. thick, rivets 
4-in. in diameter should be used; for 
heavier gauges use ¥-in. rivets. In 
applying the patch, three or four holes 
are first drilled through it and the piece 
under repair, and machine screws put 
in so that the two pieces are held in 
the proper relation for further drilling 
and riveting. Before applying the patch 
a layer of flannel soaked in marine glue 
or bitumastic paint should be placed be- 
tween the metai and the skin to insure 
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water-tightness. With the patch held in 
place in this fashion, the balance of the 
holes are drilled. The rivets are in- 
serted from the inside, backed up with a 
iron bar (or bucking tool), and headed 
up from the outside with a hammer and 
a rivet set. 

For making an emergency repair 
where rivets are not available, steel 
machine screws may be used. The 
pitch recommended for rivets may be 
doubled in this case to save time but, 
if this is done, a duplicate piece of the 
patch material should be placed on the 
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inside with the lighter gauge skin 
clamped between the two _ heavier 
pieces. This method of repair is effec- 
tive in an emergency but should be 
replaced by the riveted type as soon as 
possible. 

After permanently patching, a liberal 
coat of bitumastic paint should be ap- 
plied on the inside, and the outside 
should be refinished by one of the 
methods described above. 

Note: Illustrations for this article fur- 
nished through the courtesy of the Hdo Air- 
craft Corporation, College Point, N. Y. 
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around the Great Lakes last summer 

in amphibions and seaplanes, Mr. 
Wayne J. Sheldon, president of the De- 
troit Flying Club, found a decided lack 
of facilities for taking care of such air- 
craft. When approached on the subject, 
many city officials expressed their will- 
ingness to built ramps at suitable 
locations if they had some sort of 
construction drawings available to indi- 
cate how they should proceed. As a 
result of this experience, Mr. Sheldon, 


|: the course of a 5,000-mi. cruise 
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in co-operation with the aviation de- 
partment of the Standard Oil Company 
of Indiana has drawn up a design for a 
ramp which may be varied to suit local 
conditions. It is not guaranteed in any 
way, but it has been stressed, according 
to the designers, to carry a load of 
5,000 Ib. 


Information with regard to the 


material or construction may be secured 
by addressing the Aviation Department 
of the Standard Oil Company of Indiana, 
Box No. 1176, Detroit, Mich. 
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A review of the third annual airport conference at Tulsa 


HE third annual national air- 

port conference, held at Tulsa 

March 5-27 under the auspices 

of the Aeronautical Chamber of 
Commerce, was the most successful of 
the series. Comprising airport man- 
agers, engineers, equipment manufac- 
turers, underwriters, and others con- 
cerned with airport problems, the group 
considered most of the phases of the 
modern port and made definite recom- 
mendations —some affecting directly 
other branches of the industry—which 
should result in some important ad- 
vances. 

Making the airport pay is, of course, 
the pressing problem for most oper- 
ators. About the only exception is a 
municipal airport considered to be a 
public necessity, like a park or harbor 
development. W. Sanger Green of 
Central Airport, Camden, N. J., de- 
scribed methods of exploiting conces- 
sions at a commercial port. Last year 
45 per cent of the revenue at Central 
was derived from concessions and non- 
flying activities. It is unusually favor- 
ably located to cultivate these sources of 
revenue. Flying brought in only 12 per 
cent of the revenue, gasoline and oil 
sales 13 per cent, rentals 25 per cent, 
and interest 2 per cent. It is expected 
that Central will derive at least 50 per 
cent of its income from concessions this 
year. Among its non-flying attractions 
are ten automobile service stations, a 
swimming pool, restaurant, and two 
miniature golf courses. Fence adver- 
tisements are contemplated. 

Capt. Roy N. Francis of the San 
Francisco Municipal Airport repre- 
sented the opposite point of view. As 
an air harbor and a convenience to the 
flying public the airport should be 
adapted as far as possible to the best 
interests of its users, though this mean 
a slight loss. Various methods of 
building up the airport revenues were 
discussed, but it was apparent that 
individual characteristics of location, 
terrain, and local interest, precluded 
general rules or recommendations. It 
was agreed, however, that commercial 
and municipal ports essentially have two 
very distinct points of view and that 
it is imperative the municipal port take 
into consideration the position of the 
commercial fields, especially those in the 
same locality, when establishing rates 
and practices. 

Fred E. Schnepfe, special research 
engineer for the Aeronautics Branch, 
warned that in designing airport sur- 


_ The airport 


interests 


talk things over 


faces more careful attention must be 
given such factors as relative use of 
tail skids and tail wheels, landing and 
take-off speeds and weights of future 
transport types, action of tires, and new 
shock absorbing devices. Trends in air- 
plane designs must be watched because 
of their inevitable influences upon air- 
port engineering. The airport managers 
in their private meeting recommended 
that tail skids be eliminated entirely, 
and Jan. 1, 1932, was suggested as the 
date for this to take effect. A higher 
storage rate for planes with skids was 
also proposed as a means of encouraging 
wider use of wheels. 


Traffic control 


A discussion of traffic control at air- 
ports and uniform field regulation was 
lead by A. Pendleton Taliaferro, Jr., 
chief of the Airport Sectiqgn, Aero- 
nautics Branch. The managers agreed 
that development of some uniform 
mechanical traffic regulation device is 
urgent, and appointed a committee to 
work with the Branch in the develop- 
ment of a solution. Uniform field regu- 
lations are to be considered seriously, 
also, but no committee has been ap- 
pointed to handle this matter. 

The perpetual controversy over han- 
gar sprinklers flared up again. Fire 
control is a vital subject, and the air- 
port men showed their appreciation of 
its magnitude. From the comments 
made by managers, sprinkler manufac- 
turers, underwriters, and airline oper- 
ators, a number of important points 
developed : that thorough training in the 
use of fire equipment should be en- 
couraged ; that sprinklers of one type or 
another are valuable if they can be 
afforded, er if water pressure is avail- 


able . that airports, rather int insur- 





ance companies, are making the insur- 
ance rates through their own success in 
handling the problem; that more in- 
telligent care should be exercised in 
handling dope; that manufacturers of 
aircraft can help considerably by im- 
proving electrical installations in planes 
and by improving design and location of 
fuel tanks ; that smoking should be pro- 
hibited without exception in hangars; 
and that hangars should be kept scru- 
pulously clean. 


Uniform storage charges 


The managers approved the Aero- 
nautical Chamber’s proposed. schedule 
of uniform airplane storage charges and 
will follow as closely as local conditions 
permit. This schedule classifies planes 
in nine groups according to wing span. 
Class 1, for instance, includes machines 
with a span of 30 ft. or less at a rate 
of $2 per day, and Class 9 includes ma- 
chines with span of 100 ft. or over ata 
rate of $10 per day. Monthly rates 
would be 50 per cent of the above and 
dead storage would be 75 per cent of 
the daily rates. Inspections and serv- 
icing are not covered by these fees. A 
new classification is being worked out 
to care for the very light type now mak- 
ing its appearance. 

The state aviation officials in their 
private meeting resolved that: the 
federal regulations be adopted by the 
states for the sake of uniformity; that 
there be no tax on aviation gasoline un- 
less it be devoted to aeronautical pur- 
poses ; that there is need for state legis- 
lation regarding air rights over land; 
that identified planes be eliminated as 
far as possible; and that serious study 
be given the advisability of making 
easier the requirements for the private 
pilot. | 
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Heat and Ventilation 


ARTICLE 
ONE 


AINTENANCE of. satisfac- 

torily cumfortable conditions 

to meet the exacting require- 

ments of the modern traveling 
public in large passenger carrying air- 
planes is dependent on a great many 
separate and distinct factors. The air- 
craft manufacturer will not have to be 
the one to listen to the tales of woe of 
complaining passengers. It is the 
operator of the air transport line who 
must bear the brunt of this. It is true 
that he will pass the complaint on to the 
manufacturer but it will, in most cases, 
be tempered by a certain amount of 
understanding of the problems which the 
manufacturer faces. 

Nevertheless, when he is in the market 
for additional planes, other things being 
equal, he will select those which are 
equipped. with adequate heating and 
ventilating systems. He positively must 
have planes that are so equipped, even 
at a sacrifice of pay load, or else see 
passengers embark joyfully and in good 
spirits, but disembarking at their destina- 
tions in a very unfavorable frame of 
mind, and probably thinking either 
audibly or to themselves, “Never again.” 

Speed is important. But it is not 
always the deciding factor when the 
public is traveling. It is probable that 
speed, combined with luxurious accom- 
modations always will determine what 
means of transportation will be selected 
by a traveler. 

Pay load and economical operation are 
important but only to the operator. The 


.passenger doesn’t care whether the 


operators profit is satisfactory or not. 
All he wants is to get from here to there 


A hypothetical cabin with an adequate heating and ventilating plant 


Their place in the transport plane 


By E. C. Blackburn, Jr. 


Consulting Engineer 


as rapidly, comfortably, and pleasantly 
as possible at a minimum cost. 

Railroads are constantly reducing 
schedules and increasing the luxurious- 
ness of the accommodations they have to 
offer in order to meet competition suc- 
cessfully ; steamship lines are constantly 
building faster and more luxurious ships 
to compete successfully in their field; 
bus manufacturers are continually 
designing and building larger, faster, 
and more comfortable coaches. Is there 
any reason then to suppose that the 
same conditions will not prevail in the 
air transport field? 

Railroads, steamship and bus lines 
strive for the maximum efficiency with- 
out decrease in passenger comfort. 
Their first consideration is luxurious 
passenger accommodations. Attaining 
the maximum in this respect, they then 
turn their attention to realizing the 
highest efficiency possible under these 
conditions. 


Sacrificing pay load 


The majority of airplanes manu- 
factured today carry pay loads that are 
surprisingly large in comparison with 
their weight and power. This has been 
accomplished by engineering methods 
which are perhaps more accurate and 
more painstakingly ‘worked out than 
those in any other branch of engineering. 

A small proportion of this pay load 
might well be sacrificed for the further- 
ance of passenger comfort without un- 
desirable consequences. Even though 
the pay load and consequently the cash 
return per trip was somewhat reduced, 


it would be found to be a profitable step 
in the long run due to satisfied patrons 
continuing to travel by air rather than 
trying it once and then going back to a 
slower but more comfortable means. 

If the weather suddenly turns cold 
and the heating system is inadequate, or 
if the air in the cabin is bad and odors 
are prevalent, the air traveler will im- 
mediately forget all the efforts which 
have been made to provide for his com- 
fort and will dwell exclusively upon the 
one uncomfortable feature—inadequate 
heat, poor ventilation, or both. 

Thus a passenger carrying airplane can 
be placed in the same category with all 
classes of buildings, railroads, steam- 
ships, and buses, in this respect: re- 
gardless of how fine and beautiful they 
made be, none of these things will be 
any more satisfactory than their heating 
and ventilating systems. This is due to 
the fact that there is no one thing which 
plays a more important part in the 
health and comfort of the human being 
than the proper amount of heat and 
good air conditions. 

The first step in designing any heat- 
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So engrossed is the aeronautical engineer 
with the problems of trimming structure 
weight to a minimum and increasing pay 
load and performance, that the comfort 
of passengers in transport planes is all too 
frequently neglected. One of the most im- 
portant factors contributing to passenger 
comfort is adequate heating and ventila- 
tion. In this, the first of two articles, 
Mr. Blackburn, who is a specialist on the 
subject, presents his opinions together 
with data for the design of an efficient heat- 


ing system for a typical transport plane. 


ing system, regardless of type, is to 
determine the total heat loss from the 


overcome these conditions. 

After the total heat loss 
has been determined, the 
question of the amount of 
air to be supplied and ex- 
hausted for ventilation 
must be determined. It re- 
mains then for the designer 
to plan a system that will 
supply an amount of heat 
equal to, or slightly in ex- 
cess of, the heat loss from 
the spaces to be heated, 
plus the amount necessary 
for warming the ventilat- 
ing air to the proper tem- 


perature. 
A great many considera- 
tions enter into the 


decision as to what type of 
system will supply most 


satisfactorily the rfecessary quantity of 
heat for any given installation. In 





space, or spaces to be heated. Having 
determined the total heat loss from 
these spaces, the designer can then 
proceed with the determination of the 
type of heating system best suited to 
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designing a system for a cabin air- 
plane, weight of equipment is of great 
importance. The weight of the system 
must be reduced to the minimum. But 
this should not be carried to such an 
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extreme that the system cannot function 
in a proper manner. Neither should it 
be carried to such an extreme that the 
system will deliver just enough heat to 
“get by.” 

More will be said on the subject of 
weight later in connection with the dis- 
cussion of the various types of heating 
systems which are available. 


Determining heat loss 


In determining the heat loss from a 
cabin there are several things to be 
considered. The heat loss from any 
space depends upon the material and 
thickness of walls, floors, ceilings, total 
area of windows and doors, exposed to 
outdoor weather conditions, and infiltra- 
tion. It is dependent also upon the 
difference in temperature between the 
minimum outdoor temperature for which 
the system is designed, and the tempera- 
ture it is desired to maintain within the 
cabin. 

Various types of material will have 
varying rates of heat transmission per 
inch of thickness. These rates of trans- 
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Fig. 2: Plan of cabin 
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Fig. 3: Longitudinal section 
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mission can only be determined by actual 
test. Such tests have been made by 
various authorities for a great many 
different heat insulating materials that 
are now on the market. Many of these 
heat insulating materials are also very 
good sound insulating materials and 
some are quite light in weight. 

This is a very fortunate coincidence 
for the reason that a manufacturer who 
is using liberal amounts of sound in- 
sulating material will automatically be 
reducing the size and weight of the 
heating system which must be installed. 

Our discussion will probably be sim- 
plified somewhat if we assume a hypo- 
thetical cabin and design a heating and 
ventilating system for it. Let us assume 
that this cabin is as shown in Fig. 1, 2, 
and 3. 

We will assume, for the sake of 
brevity, that the walls, floor, and ceiling 
of this cabin are all constructed of the 
same material and are of the same thick- 
ness. Thus the rate of heat transmis- 
sion will be the same through all of 
them. This construction we will assume 
to be as shown in Fig. 4. 

At the present time no data is avail- 
able on the rate of heat transmission 
through doped fabric, so until some tests 
have been made to determine this, any 
figure adopted for fabric covering must 
necessarily be purely an estimate. It 
is certain that this rate of heat trans- 
mission will be very high. Therefore, 
in the interests of safety, it would seem 
advisable to neglect the fabric covering 
in the determination of the rate of trans- 
mission through the walls, floor, and 
ceiling. 

We may assume, with a reasonable 
degree of certainty, that the fabric cov- 
ering will not reduce the heat loss to 
an extent that will make a reduction in 
the size of the heating system possibie. 
Therefore, if we neglect it entirely, we 
will introduce a slight margin of safety 
into our calculations, but this margin of 
safety will not be sufficiently high to 
burden the plane with any noticeable 
amount of additional weight. 

Let us assume that this plane is to be 
used in a locality with minimum tem- 
peratures of 20 deg. below zero F. 
during the winter and that we must 
maintain a temperature of 70 deg. F. 
inside the cabin under these conditions. 


Available data 


In the American Society of Heating 
and Ventilating Engineers’ Guide may 
be found several tables showing the rate 
of heat transmission through various 
building materials and insulating mate- 
rials. These rates of heat transmission 
are based upon tests that have been 
conducted by the U. S. Bureau of Stand- 
ards and other reliable authorities. It 
should be remembered that these tests 
were made under conditions approxi- 
mating those existing when these mate- 
rials are used in building construction. 
The results may or may not hold true 


when the same materials are subjected 
to conditions encountered in connection 
with their use in aircraft. However, 
it is probable that they may be safely 
used until such time as more informa- 
tion is available pertaining to their prop- 
erties when used in aircraft. 

Fortunately for the aircraft industry, 
a study of these tables reveals the inter- 
esting fact that the insulating materials 
that are lightest in weight have the low- 
est rate of heat transmission. For 
example: 

Dry Zero, which is composed of kapok 
between burlap or paper, weighs 1 lb. per 
cu.ft., and transmits heat at the rate of 
0.24 B.t.u.’s per hr. 
per sq. ft., per 1 deg. 
F., per 1 in. thick- 
ness. 

Cabots quilt, com- 
posed of eel grass 
between Kraft paper, weighs 3.4 lb. per 
cu.ft., and transmits heat at the rate of 
0.25 B.t.u.’s per hr. per sq.ft., per 1 deg. 
F., per 1 in. thickness. 

Balsam Wool, composed of chemically 
treated wood fiber between layers of 
paper, weighs 2.2 Ib. per cu.ft., and 
transmits heat at the rate of 0.27 B.t.u.’s 
per sq.ft. per hr., per 1 deg. F., per 1 in. 
thickness. 

Compare these values with white pine, 
having a weight of 31.2 lb. per cu.ft., 
and a rate of heat transmission of 0.78 
B.t.u.’s per hr. per sq.ft., per 1 deg. F., 
per 1 in. thickness, and the high heat 
insulating value of these materials is at 
once apparent. 


Heat and sound insulation 


In selecting an insulating material 
the sound insulating properties should 
be considered as well as the heat insu- 
lating properties. That is, it may be 
found more economical to select a 
slightly heavier material having prac- 
tically the same heat insulating prop- 
erties, in order to obtain the desired 
sound insulating properties. Or, the 
reverse of this may be true, depending 
entirely upon the properties of the par- 
ticular material under investigation. 

There are many of these materials on 
the market and those mentioned above 
have merely been picked at random ta 
show approximately what is available in 
this type of material. 

Assume that the insulating material 
is of a type having a known rate of heat 
transmission and that we find this to be 
0.34 B.t.u. per hr. per sq.ft. per 1 deg. 
F. per 1 in. thickness. 

Inasmuch as our insulation on this 
cabin is 1 in, thick and the tempera- 
ture difference for which we are design- 
ing the system is 70 deg. minus 20 deg. 
below zero or 90 deg., our rate of trans- 
mission through walls, floor, and ceiling 
will be: 


90 X 0.34 = 30.6 B.t.u. per sq.ft. per hr. 


By reference to the result of tests we 
find that the rate of heat transmission 
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through the windows is 1.13 B.t.u. per 
hr. per sq.ft. per one degree F. differ- 
ence in temperature. Thus for our cabin 
windows the rate of heat transmission 
will be: 


90 X 1.13 = 101.7 B.t.u. per sq.ft. per hr. 


In referring to Figs. 1, 2, and 3, it 
is apparent that we will have two ex- 
posed walls whose 
areas will be 6 ft. 
0 in. X 20 ft. 0 in. 
minus the area of 
the windows, one 


| Bat 
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Fig. 4: Detail of 
wall construction 


exposed floor 6 ft. 
0 in. & 20 ft. 0 in. 
and one exposed 
ical ceiling the same as 
the floor. It is also 
apparent that we 
will have twelve 
windows each 2 ft. 0 in. x 2 ft. 0 in. 
The areas of exposed wall, floor, ceil- 
ing, and windows upon which we must 
base our heat loss calculations are: 


WM 











Walls—2 xX 6 ft. X 20 ft. = 240 sq.ft. 
Floor—6 ft. xX 20 ft. = 120 sq.ft. 
Ceiling—6 ft. xX 20 ft. = 120 sq.ft. 

Total 480 sq.ft. 
Windows—12 x 2 ft. X 2ft.=— 48sq.ft. 
Net wall (Wall—Windows) 432 sq.ft. 


It might be well to point out here 
that we have grouped the total area of 
the walls, floor, and ceiling, all under 
the heading of “Wall” for convenience. 
This is made possible in this case due to 
the fact that they are all of the same 
construction. 

From the above it is obvious that we 
will have 432 sq.ft. of wall area trans- 
mitting 30.6 B.t.u. per sq.ft. per hr., 
and 48 sq.ft. of window area transmit- 
ting 101.7 B.t.u. per sq.ft. per hr. Our 
total heat loss from the cabin then 
will be: 

Wall —432 x 30.6 


= 13,219 B.t.u. per hr. 
Window— 48 x 101.7= 4, 


882 B.t.u. per hr. 


Total 18,101 B.t.u. per hr. 





As this is the rate at which heat is 
lost through the walls, floor, ceiling and 
windows of the cabin it naturally fol- 
lows that this is the amount of heat 
that must be supplied by the heating 
system to counteract this loss. 

However, this is not the total amount 
of heat which the heating system must 
supply. We have not yet taken into 
account infiltration or ventilation. 

Infiltration, as the name implies, re- 
fers to the air which finds its way into 
the cabin through cracks around win- 
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dows, doors, etc. The determination of 
this quantity of air entering the cabin 
from this source with any degree of 
accuracy is indeed very difficult. Both 
the design of the window and door 
installation of the cabin, together with 
the class of workmanship, must enter 
into any estimate of the rate of infiltra- 
tion. These are admittedly very difficult 
matters to which to assign any definite 
value. 

By way of illustrating the large vol- 
ume of air that may enter the cabin by 
way of minute cracks and crevices we 
can only refer to tests that have been 
made on windows used in building con- 
struction. 

Again referring to the American So- 
ciety of Heating and Ventilating Engi- 
neers Guide, several tables may be found 
wherein data are given on the leakage 
per foot of crack around windows of 
various types, under various wind veloc- 
ities, 50 m.p.h. being the maximum 
velocity given. 

These tables show that as high as 488 
cu.ft. of air per hr. per ft. of crack may 
enter around a reasonably tight fitting 
wood sash, with a wind velocity of fifty 
m.p.h. Multiply this figure by the num- 
ber of feet of crack around the window 
and the figure mounts to a considerable 
quantity of air. 

Increase this figure again for the 
higher velocities encountered in aircraft, 
bear in mind the fact that this air will 
bring discomfort to the passengers, and 
will increase the load on the heating 
system to a very great extent, and the 





tionable drafts of cold air will not be in 
evidence. We will assume that in the 
design of our ventilating system for this 
airplane cabin we are going to make 
provision for reducing infiltration to the 
minimum. 

We have now gone as far with the 
design of the heating system as we can 
without considering the ventilating sys- 
tem in so far as it affects the heating 
system. 

Referring to Fig. 2 it will be noted 
that there are chairs for eighteen pas- 
sengers in the cabin. Thus we must 
provide adequate ventilation for this 
number. 

In school class rooms and many other 
rooms where a number of people .gather 
it is, in many cases, customary to pro- 
vide a room volume -of 200 cu.ft. per 
occupant. In some localities ordinances 
are in force which require this as a 
minimum. In the average airplane cabin 
this volume per occupant is very mate- 
rially reduced, probably averaging ap- 
proximately 50 cu.ft. of cabin space per 
occupant. I mention this merely as one 
of marty reasons for the necessity of 
very adequate cabin ventilation. 

Only a small quantity of air is actu- 
ally necessary to supply the needs of the 
human lungs. A much larger quantity 
is necessary, however, for the adequate 
removal of body heat, moisture, 
odor, etc. 

A successful ventilating system must 
satisfy most of the following require- 
ments : 

1. It must be capable of delivering to 
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importance of constructing 
air tight cabins is obvious. 

If infiltration is to be 
considered in the design of 
the heating system then 
the amount of air entering 
the cabin from this source 
must first be estimated. 
After this is found it is a simple matter 
to determine the amount of additional 
heat that must be given off by the heat- 
ing system to cope with the infiltration 
of cold air. 

In a properly designed ventilating 
system, provision can be made for re- 
ducing infiltration to a point where it 
is no longer of sufficient importance to 
warrant its consideration in connection 
with the heating system. This is by far 
the most satisfactory method. 

Again, if infiltration is stopped by 
means of the ventilating system, objec- 
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the occupants of a given space a volume 
of air entirely sufficient for all their 
requirements. 

2. The system must be so designed 
that there will exist in the space a 
desirable air circulation. 

3. The air, before entering the space, 
must be changed to the temperature 
necessary to produce comfortable condi- 
tions in the space. 

4. The air to be used for ventilation 
must be free from odors, dust, etc. 

5. The ventilating system must be so 
designed that there will be equal distri- 
bution of the air to all the occupants 
of the space. This must be accomplished 
without drafts. 

6. Control of relative humidity is 
very advisable but not absolutely nec- 
essary. It is almost impossible of 
accomplishment in airplanes at the pres- 
ent time. Satisfactory results, however, 
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can be obtained in most cases without 
humidity control. 

The air volume to be supplied is the 
first feature of the ventilating system 
that must be determined. In most school 
and theater ventilating systems it will 
be found that in the neighborhood of 
30 cu.ft. of air per min. per occupant 
is considered the most desirable amount. 

Bearing in mind the much greater 
room volume per occupant in these types 
of buildings compared with the volume 
per occupant in an airplane cabin it is 
obvious that this should be considered 
the minimum for airplane ventilating 
systems. Supplying 30 cu.ft. of air per 
minute per occupant in our cabin would 
require a total of 18 x 30 cfm. = 
540 c.f.m. 

This is really a very small volume of 
air and will not require ducts that are 
excessive in size or weight. 

The second requirement of the ven- 
tilating system as listed above can only 
be satisfied by the proper size and loca- 
tion of the air inlets and outlets. 

The third requirement is the only fea- 
ture of the ventilating system that will 
affect the design of the heating system. 


The heating system 


Before continuing the discussion of 
the other details of the ventilating sys- 
tem we will consider the various types 
of heating systems and determine the 
extent to which our heating system 
will be affected by the ventilating 
system. 

Generally speaking there are three 
types of heating systems in common 
use today. These are designated in 
most cases by the nature of the heating 
medium used in them. They are: hot- 
air, steam, and hot-water. 

The hot-air systems may be either 
gravity or forced circulation and may 
or may not be ventilating systems in 
addition to heating systems. The grav- 
ity circulation systems require the use 
of very large ducts so that the resistance 
to the flow of air will be kept to a 
minimum. 

In forced circulation hot-air systems 
centrifugal type fans are usually used 
to create the rapid and positive circula- 
tion. This more positive and rapid 
circulation makes passible a substantial 
reduction in the size of the ducts, be- 
sides resulting in an increase in the 
efficiency of the heating surface. 

The usual hot-air heating system, as 
well as the combined heating and ven- 
tilating system, consists fundamentally 
of a heated surface over which the air 
is passed raising the temperature to the 
required degree. To this heating sur- 
face a system of ducts is connected for 
conveying the air to the hot air inlets. 
Another duct system is connected to 
the inlet side of the heating surface. In 
the case of a heating system only, this 
duct system returns the air from the 
room to the heater where the temper- 
ature of the air is again raised to the 
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required degree and it is then delivered 
again to the room. This recirculating 
process continues as long as the system 
is in operation. 

In the case of the combined heating 
and ventilating method the system of 
ducts for returning the air from the 
room to the heater is replaced with a 
fresh air intake which is connected to 
the inlet side of the heating surface by 
a duct. In addition to this there must 
be provided a means of escape for the 
air after it has performed the functions 
of heating and ventilating the room. 

The hot-air heating and ventilating 
system has several advantages when con- 
sidered for use in airplane work. Among 
these advantages may be mentioned light 
weight, simplicity, and ease of operation. 

A steam heating system consists, fun- 
damentally, of a boiler for generating 
steam, radiators located at points where 
heat is required, and a system of supply 
and return piping for conveying steam 
to the radiators, and returning the con- 
densation from the radiators back to the 
boiler. In the boiler this condensation 
is again converted to steam and the cycle 
repeated. A diagrammatic representa- 
tion of such a system is shown in Fig. 5. 

There are a great many different sys- 
tems of piping that can be arranged. 





Refuelling a Pan American Airways 
plane on the lagoon shore of Cozumel 
Island off the coast of Yucatan. Right: 
Filling up a tri-engined Fokker F-10 at 
Camaguey, Cuba 





In the better grade of installations, how- 
ever, the one shown in Fig. 5 is the most 
commonly used and will give very good 
satisfaction. E 

In considering a steam system for use 
in an airplane cabin it should be re- 
membered that the boiler required for 
generating steam will not be anywhere 
near the size and weight of the boilers 
commonly installed in buildings. 


Radiator arrangement 


There is, however, one feature of a 
steam system which cannot be avoided. 
That is, radiators must be distributed 
throughout the cabin in such a way 
that an even temperature will exist in 
all parts of the cabin. If a radiator is 
located at one end of the cabin only, 
the other end of the cabin will most 
certainly be much colder. 

Again, there is a certain definite limit 
to the amount of heat that can be ob- 
tained per square foot of radiation, 
therefore the radiators cannot be re- 
duced in size, beyond the requirements 
determined by the heat loss from the 
cabin without impairing the system. 

The only method by which radiator 
sizes may be reduced is by increasing 
the temperature of the heating medium. 
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In the case of a steam system this may 
be done by increasing the steam pres- 
sure. This will in turn increase the 
weight of the radiators, piping, and 
boiler, as heavier material must be used 
to contain steam safely at high pres- 
sures. 

The use of high pressure steam in an 
airplane cabin seems to me to be most 
undesirable. First, any actual saving in 
weight of the system seems to be very 
dubious. Second, and probably most 
important, it is not hard for anyone 
familiar with high-pressure steam to 
imagine what conditions are likely to 
be in the confined space of an airplane 
cabin if a high-pressure steam line 
should burst, 

The argument may be advanced that 
a system has been tested under a pres- 
sure of many times that at which it is 
to operate without showing any leaks 
or tendency toward rupture. This is 
very well when the system is new. But 
who can say what the condition of the 
metal of which the system is constructed 
will be after it has been in operation 
for a time? 

It is certain that pipes and steam 
generating apparatus in buildings are 
not immune from failure due to unde- 
tected interior corrosion. 
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Tropic fuelling 


A wide variety of methods 


are used by Pan American 


HE heterogeneous conditions 
obtaining along its far-flung 
tropical airways system has 
forced Pan American Airways 

to provide a wide variety of fuelling 
facilities. _ Conventional airports or 
landing fields serve at certain points, 
ramps at others and barges or floats at 
others. The type selected depends, of 
course, upon terrain or water conditions, 
location, and types of planes used. Often 
the situation is complicated by political 
by-play. 

At St. Johns, Antigua, the prevailing 
wind, often blowing 25 m.p.h. and run- 
ning counter to the fast tide, giving a 
short, choppy sea, makes barge fuelling 
difficult, so Pan American built a ramp 
on the western side of the mouth of the 
harbor. A similar ramp is used at Port 
Castries, St. Lucia, and there is another 
at Cocorite, twenty minutes’ drive by 
auto north of Port-au-Spain, where 
gassing is done for this stop. 

Georgetown, British Guiana, permits 
only a barge as a base. The Deme- 
rara River, with a current of 17 knots 
and a prevailing wind of as much as 30 
knots upstream, with waves which reach 
five feet in height, makes a ramp highly 








desirable. Pan 
American has a pur- 
chase option on 
twelve acres of land 
on the south bank 
of the river, but be- 
cause of a British 
concession to a Brit- 
ish firm it cannot 
make use of the land 
for the ramp as yet. The gasoline on 
the barge is delivered in drums and 
served from them. 


Regulations a hardship 


Governmental regulations here pro- 
duce a hardship which is interesting. 
Gasoline is shipped in and received at 
the government magazine and there held 
under bond until delivery. A customs 
official must be present both at the with- 
drawal time and at the refuelling, as 
sealed. drums cannot be opened until 
previously opened drums are emptied. 
Aviation gasoline is admitted tax free, 
but other gasoline must pay import 
duty, hence the supervision. Procedure 
to eliminate this supervision by sub- 
stituting other assuranees of non-divi- 
sion of the aviation gasoline is being 
sought, as refuelling might be held up 
if the customs men were all busy with 
incoming steamship duties. Pan Ameri- 
can uses a ramp at Paramaribo. At 
Miami it uses field storage tanks, as at 
Havana and Camaguay. At Santiago, 
at present not a port of call, gas was 
stored in barrels and served from them 
to planes, permanent tanks not being 
erected because of dissatisfaction with 
the airport as a permanent base. A field 
tank is used at Port-au-Prince, at Santo 
Domingo, and at San Juan. 

Cozumel Island offers one of the most 
interesting stops on the Pan American 
run. The planes land on a lake seven 
miles from the town of San Miguel. A 
strip of beach between the lake and the 
sea has been cleared and the barrels of 
gasoline stand there until used. They 
are brought by schooner to San Miguel, 
transferred to barges and lightered to 
the lake shore. 

Belize, British Honduras, is served by 








Transporting gas to the field by 
the use of ox carts 


a ramp up which the amphibions climb 
and where they are fuelled from barrels. 
Eight miles west of the city and up the 
river, Pan American is completing a 
splendid airport where bulk storage 
equipment will be installed. At Tela, 
Honduras, a field adjoining the race 
track grandstand is used. 

Managua, Nicaragua; Puntarenas, 
Costa Rica; David, Panama; and 
Panama City, all are barrel-served. At 
Cristobal a gas truck is used. At Car- 
tagena, Colombia, barrels are used. So 
at Barranquilla, Colombia, and at Cura- 
cao, Dutch West Indies, and at Mara- 
caibo and Maracay in Venezuela. Tank 
installations are now being completed at 
some of these fields. 

An idea of some of the difficulties 
that may arise in getting gas to a field 
is gained from Puntarenas. The field 
is seven miles from the town. Two 
miles are along a trail. An ox cart 
brings the drums over this stretch, after 
they have been brought part way by 
barge on the flood tide from the town. 
The gasoline used is shipped to Punta- 
renas from Talara, Peru. 

In spite of the difficulties involved in 
getting gasoline to isolated points the 
American companies operating in the 
tropics have had excellent co-operation 
from the leading oil companies, and 
service has been almost universally good. 
One American company which has de- 
veloped a special aviation gasoline for 
one of the transport lines in the tropics 
has its source of production so far from 
the tropics that the delivered gasoline 
would be too expensive, and hence it is 
not being used. The problems which 
have been peculiar to the tropics are fast 
disappearing with the improvement in 
general transport and economic condi- 
tions in Latin America. 
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Passengers purchasing 
tickets at the air pas- 
senger bureau of the 
Air Traffic Associa- 
tion in the Palmer 
House arcade, Chicago 


Selling 


air transport 


HE era of low airline tariff 
—if practically giving away 
‘ transportation may be called 
charging a_ tariff—has been 
concluded. Supposedly we have learned 
many things concerning fare, fear, vol- 
ume of traffic and the attitude of the 
public toward the airplane as a means 
of transportation. At least the principal 
passenger carriers accumulated more 
schedules, figures, passengers, waiting 
lists, advice and deficits than they knew 
how to handle. 

The peculiar thing is that the ma- 
jority of the lines were losing money 
before the rate reductions went into 
effect. While 
we were car- 
rying the pas- 
senger from 
his hotel in 
one city to his 
hotel in an- 
other, while 
we were giv- 
ing away box 


lunches, ear plugs, magazines, chewing 
gum, cigarettes, the best transportation 
in the world and our stockholders’ 
money, all for. rail-plus-Pullman rates 
or less, we continued to operate at a 
loss. And now that the fares have 
been boosted again, most of us are still 
in the red. 

An analysis of the traffic of any 
passenger line is interesting. One line, 
with which the writer is familiar, oper- 
ates an air-rail service between two of 
the largest cities in the country. It is 
an excellent set-up, offering a real serv- 
ice to the business man. The passenger 
leaves by plane in the late afternoon 


Economic necessity demands that airline oper- 
ators offer more frequent schedules, and use 
the most up-to-date flying equipment available. 
These make a wider use of the lines by the 
public essential, and put the responsibility of 


selling the public on the traffic departments. 
It is pointed out that business is being lost 


today through unwise efforts to economize. 





AVIATION 
May, 1931 





As told by 


an airline traffic manager to 


James P. Wines 


and arrives at his destination by rail 
early the following morning. During 
the bargain rate period, he could actu- 
ally save $4.00 by making use of the 
airline and its rail connection instead 
of taking the train for the entire trip. 
The result was that as many as 30 
persons were turned away daily, simply 
because no accommodations could be 
provided for them by the airline 
operator. 

The surprising thing is that traffic 
over the route was chiefly local. Two 
sections were flown daily each way 
during the period that the rate reduc- 
tions were in effect. Of the 24 seats 
available to through passengers an aver- 
age of only five were taken each day 
by persons who intended to make use 
of the rail connection, in spite of the 
Saving in time and fare that was 
offered. The railways between the two 
cities operate several trains and carry 
approximately 1,500 through passengers 
daily. In other words, the airline car- 


ried only one-third of 1 per cent of all 
the through passengers—hardly enough 
to lead one to believe that the airlines 
are as yet even offering a supplementary 
service to the railroads. 

Let us attempt to determine some of 
the reasons why it is that the airlines 
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are carrying such a small percentage 
of the passengers and why the lines are 
not operating at a profit. One of the 
major reasons, no doubt, is the infre- 
quency of airline schedules. The air 
passenger does not fly simply for the 
thrill of flying; there is no thrill to 
speak of in riding in a tri-engined 
transport or any other cabin plane. He 
flies because he wants to save time. If 
a person were to purchase a combined 
air-rail ticket on the line that was men- 
tioned above and then were to miss the 
plane, he would lose a great deal more 
time than the amount he hoped to gain. 
By the time the plane leaves, all of the 
fast trains between the two cities have 
left. He would be forced to take a 
slower train or remain in the city over- 
night. 

A very interesting experiment is now 
being conducted by an airline that has 
been operating for several months in the 
East. The operator, the New York, 
Philadelphia and Washington Airway 
Corporation, is running planes in both 
directions over its line every hour on 
the hour between 8 a.m. and 6 p.m. 
The success of this new venture proves 
that frequency in schedules is something 
that the airlines must provide if they 
ever hope to entice more than a small 
fraction of the traveling public into their 
planes. At present, catching a plane 
even for a shért journey is much like 
catching a steamer for a trip abroad, 
but it should be more like boarding a 
bus. If the traveler misses one, he 


knows that another will be along shortly. 
Unfavorable weather is something that 
we have not yet been able to overcome 
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Serving refreshments to pas- 
sengers aboard a Universal 
(American Airways) plane 


entirely, and, for the time 
being at least, we must be 
content to use the system 
of notifying passengers in 
advance when weather con- 
ditions make flying unsafe, 
so that they can resort to 
other means of transporta- 
tion which are not affected 
to such a great extent by 
meteorological conditions. 
Multiple schedules at fre- 
quent hours during the 
day, however, will do 
much to demonstrate the 
dependability of air travel 
and to popularize it with the public, 
even though weather conditions neces- 
sitate cancelling an occasional trip. 


Better service, more business 


The operating departments will say 
that schedules cannot be increased until 
a greater volume of traffic is secured, 
and that the types of aircraft in use are 
too expensive to operate. To obtain 
more business, we must render much 
better service, eliminating the frequent 
complaint that service is not available 
when it is needed. Recent experience 
seems to indicate that the solution of 
this difficulty lies in the use of units of 























































































relatively lower passenger capacity than 
some of those in present use. In fact, 
it may be said that the manufacturers 
have not as yet produced any equipment 
which will give an operations depart- 
ment a reasonable opportunity to show 
any sort of profit. Greater volume of 
business will allow more money for 
development work, however, and the 
engineers have always produced when 
the pressure was sufficient great. The 
pressure can be increased by flying more 
passengers on more schedules, and using 
more planes. More plane movements 
mean less cost per mile, and more 
planes mean lowered cost per plane. 
Equipment that can be operated profit- 
ably when reasonable tariff 
is charged, and more fre- 
quent schedules are two 
highly important factors, 
There is another import- 
ant step which must be 
taken before the airlines can 
be expected to start paying 
dividends to the stockhold- 
ers. We must sell air trans- 
portation to the public. We 
are in a business with a 
considerable capital outlay 
and with a very definite 
product to sell, yet there is 
apparently no airline that is 
placing in effect a carefully 
designed sales policy backed 
by a vigous sales organiza- 
tion. The traffic depart- 
ments of the airlines are, of 
course, the sales organiza- 
tions, but they are not 








Passengers waiting for 
airport bus at the United 
Aircraft and Transport 
Passenger station in the 
Chicago business district. 
Boeing, N.A.T., and Stout 
all use this office 
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organized as they should be. There 
are many men in them who are not 
well placed, Surly individuals are often 
given the responsibility of handling pas- 
sengers who must be treated with every 
courtesy if they are to be retained as 
permanent patrons of the line. Men 
with 15 minutes’ selling experience are 
asked to call upon $25,000-a-year execu- 
tives and convince them that the airlines 
are the only way to travel. The chief 
virtue of these men is that they are 
cheap. It is well never to lose sight of 
the fact that the services of a real sales- 
man—the man who can successfully sell 
air transportation—cannot be obtained 
for $125 a month. 

Considerable leniency has been shown 
by the airline executives in dealing with 
expenditures of the operating depart- 
ments in development and experimental 
work, but a traffic department is not 
considered successful unless its cost of 
operation is far below that allowed 
normally by a manufacturer for selling 
expense in marketing his product. Air 
transportation must be sold. The ten- 


Foresight in airport design 


that acreage does not make an air- 

port, was never truer than at the 
present time, and it is becoming even 
more obvious with the increase in aerial 
operations throughout the country. It 
is equally important that airports should 
be located, designed, and constructed 
with an intimate knowledge of the re- 
quirements necessary, and above all 
with a certan knowledge of future de- 
mands that can only be obtained through 
close and active association with the 
aeronautical industry. 

Designing an airplane requires, in ad- 
dition to a complete understanding of 
flying, a most thorough and complete 
knowledge of the science of aero- 
dynamics. It has not been many years 
since airplanes were, for the most part, 
constructed by rule-of-thumb methods. 
At that time no mechanic hesitated to 
build his own airplane after inspecting 
those used by the barnstorming pilots 
of the neighborhood. Many of these 
hayloft contraptions flew fairly success- 
fully and it was not until they were put 
to a crucial test that these aspiring avi- 
ators learned the error of their ways 
and calculations. 

History repeats, and we find in many 
localities the evidence of inexperience 
in the designing and constructing, light- 
ing, and management of airports. Here 
again, some of the more ambitious city 
officials have employed inexperienced 
engineers or have depended entirely 
upon local talent for design. In a few 


Te old statement, often repeated, 


dency to depend upon the Post Office 
Department and all the hoped-for de- 
velopment in equipment, with resultant 
economies in operation, will not solve 
our problems. Tremendous pressure 
generated by a large volume of traffic 
is the real key to the situation, but there 
will be no volume if it is not developed 
by sales effort. 


Developing express 


There has been much talk concerning 
the development of air express and 
freight business, but so far nothing 
much has been done about it. Each 
of the larger lines could well afford to 
charge some member of their organiza- 
tion with the setting up of an express 
service in connection with the passenger 
service. The theory of obtaining rev- 
enue from carrying express packages 
is well advanced, but theory will not 
pay our bills. 

At the present time, the opinion of 
those in the industry concerning the 
advisability of national and even local 


By B. Russell Shaw 


Airport Engineer 


instances, these ports have everything 
that could be asked, but in the majority 
of cases the errors are just now bearing 
fruit in dissatisfied operators, improper 
surfacing, poorly laid out fields, and a 
disastrous lack of provision for future 
expansion. 

We who have had the privilege and 
opportunity of growing up with the avi- 
ation industry have one prime interest— 
to see the industry as a whole prosper. 
Perhaps our motives are selfish to the 
extent at least that if the industry pros- 
pers, if it carries on in a firm and 
business-like way, we too will be able 
to advance in proportion. It is with this 
thought that the pioneers in the industry 
and in airport engineering have in mind 
the developing of airports that will be 
a credit to the industry and that will 
assist in showing a profit wherever a 
profit is possible. Incidentally, in this 
connection, profits can be shown. This 
has been proven. 


Not a circus 


An airport is not a circus ground, and 
the sooner we discourage the circus 
stunts the more quickly will the public 
be sold upon the safety and reliability 
of the airplane. In many instances, 
ambitious aviation enthusiasts have en- 
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advertising seems to differ greatly. 
Many officials who have had consider- 
able experience in other lines of busi- 
ness feel that a concerted national 
advertising campaign on the part of the 
entire aviation industry would bring re- 
sults that otherwise would necessitate 
years of waiting. If advertising will 
help solve the various problems, it 
certainly should be worth the cost. 

Cash reserves are now guarded like 
the national treasury and added expen- 
ditures, particularly by the traffic depart- 
ments, are considered capital offenses. 
Yet the passenger planes are not carry- 
ing capacity loads and will not carry 
them until some money is spent in the 
development of the business. Our stake 
is large enough to warrant the same 
type of sales effort and expenditures 
that are allowed any manufactured 
product of merit. Business can be had 
but it must be brought in by salesmen. 
There has never been devised a more 
effective method than an engraved card, 
a pleasant smile, a logical story and 
good old American shoe leather. 


deavored to conduct their airports on a 
Roman-holiday basis, to bring the public 
to the field to sell them on aviation by 
having pilots show how dangerous fly- 
ing can be, and still land without crack- 
ing up. How many automobiles would 
be sold if the salesmen concentrated on 
talking about the high speed of the car, 
the way in which you can avoid hitting 
telephone poles with a twist of the wheel 
at the last minute, the sureness of oper- 
ation of the brakes in stopping at a 
crossing in case you find you cannot 
beat the train across? In aviation, we 
must stop trying to beat the train to 
the crossing. By providing the public 
with airports that convey subconsciously 
to them that aviation is a firm, estab- 
lished means of transportation, that its 
place in transport is as definite as that 
of the train or automobile, by sheer 
smoothness of operation and by steady, 
sane flying, we must instill a desire to 
become a patron and even to own a 
plane. 

The airport engineer can do much in 
this field. In the first place, by proper 
engineering, he .can- prevent wasteful 
expenditure. Heacan provide airports 
that will be a credit to the industry and 
a lasting pride to the municipality. He 
can include not only facilities for air 
transportation, but also for the pleasant 
handling of the public. The clean, 
business-like atmosphere, found on some 
of our leading airports, is sadly neg- 
lected and lacking on many that are 
pointed to with false pride. 
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A pilot’s plea for better visibility 


LARENCE CHAMBERLIN 

was once quoted as saying, 

“When I can’t see I don’t fly,” 

in which sentiments the writer 
heartily concurs, but that is not the 
whole story. Wherfa pilot can’t see, he 
won’t take off, but if during the course 
of flight, he runs first into low ceiling, 
then haze or light fog, and, after com- 
ing down to 500 or 800 ft. runs into 
rain or snow of sufficient intensity to 
blot out visibility through an already 
oily windshield of the fixed type so 
common today, then it might be better 
if he could not see at all, than to have 
the semi-visibility of the usual sliding 
glass window on the side of the cock- 
pit. If he were totally “blind” he could 


at least level off and “pancake” or glide. 


into the ground at minimum speed, if 
necessary, with the probability of walk- 
ing away from the wreck. In the second 
case he stands a good chance of flying 
into a high stack, a radio mast, a hill, 
or a tree, in the 90 deg. to 100 deg. blind 
angle which the semi-opaque glass ahead 
of him provides. 


Blind flying 


There is, of course, much talk of blind 
flying. A certain amount of the blind 
flying that is talked about is actually 
done, but it consists, more often than 
not, in pulling up through a low over- 
cast ceiling of several hundred feet with 
the knowledge that the destination is, 
and will probably remain, relatively 
clear. This, with suitable instruments 
and radio, is relatively safe and often 
necessary in the regular transportation 
of passengers and mail, and will un- 
doubtedly become an accepted practice. 
Any other form of blind flying at pres- 
ent, however, is usually bad judgment 
arising from accident or foolhardiness, 
and equally reprehensible in either case. 
If more experienced pilots would admit 
what they know to be true in this re- 


Cockpits 


and Crashes 


| By 
Grissom E. Haynes 


Test Pilot 


gard, aviation underwriters and the 
public would be less skeptical on the 
subject of scheduled flying. 

Having disposed of the subject of 
blind flying by the usual pilot’s method 
of flat assertion, consider what, for lack 
of a better name, may be called semi- 
blind flying, a problem that arrived with 
the cabin plane with enclosed cockpit, 
and which probably causes as many 
accidents as all other factors combined. 
It is unnecessary to compile statistics, 
or to cite specific cases. The following 
is familiar enough: 

“The plane was seen to be circling 
low as though looking for a landing 
place over........ about 5:30 p.m. It 
was just at dusk and a light rain was 
falling while the haze restricted the 
watcher’s visibility. Suddenly the plane 
was seen to bank sharply and go into 
a spin, striking the hillside [an electric 
tower, or whatever seems handy] and 
immediately bursting into flames. When 
the would-be rescuers arrived there was 
nothing left, but a charred....” 

But why go on? Everyone knows 
the story from endless repetition. The 
newspapers probably never break up 
the slugs, at any rate they should not 
for it is, like the patent medicine ad- 
vertisements, a frequent repeater. An- 
other crash is charged up to a careless 
pilot or to bad flying weather. In one 
respect, the pilot probably was careless, 
as he had no business flying low con- 
sidering the visibility limitations of his 
cabin plane (which almost invariably 


figures in these crashes), but the de- 
signer must share the responsibility 
with him. 


A case in point 


From the position of an observer on 
the ground, shift to the position of the 
pilot and passengers. Assume a pilot 
flying from Indianapolis to St. Louis 
in a six-place cabin plane with an engine 
in proper condition and of proven re- 
liability. There are four comfortable 
seats with sliding glass windows for the 
passengers, and two side-by-side pilot’s 
seats in front, with controls and a slid- 
ing glass window on each side for pilot 
and co-pilot. To protect these delicate 
young persons from even willingly ex- 
posing themselves to the fury of the 
elements, the kindly designer has placed 
a large area of glass in front of them 
shaped this way or that, according to 
his individual ideas, to shed rain, snow, 
sleet, or ice, and to prevent reflections 
and glare. To facilitate the wearing of 
flannels and a straw hat in January 
(on the chance that some pilot is flying 
hurriedly from Chicago to Miami for 
an informal dinner dance,) and to baffle 
the deadly streptococci that lurks in 
drafts, it is, however, fixed and immov- 
able. The weather reports say: St. 
Louis solid overcast, 1500 ft. ceiling, 
visibility 2 mi., wind 6 mi. SW. That 
seems fair enough, so the plane takes 
off, and, for an hour and a quarter, 
flies along at 1500 ft., airspeed 115 
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and ground speed 105 and all is well. 

About this time wispy clouds appear 
almost at the level of the plane and the 
sky becomes dark. The grey clouds 
persist in getting annoyingly lower, 
while shadow and haze cuts the visi- 
bility to one or two miles. There is not 
much chance to do any checking with 
the map, so they swing a little south 
to pick up the Pennsylvania Railroad 
with its station markings. By this time 
the altimeter shows 1000 ft. above the 
ground, and the pilot begins to see the 
grey wisps of clouds twice — once 
through the front glass as they approach, 
and again reflected in it as the plane 
passes under them. Their trajectories 
and movements, illusions and shapes as 
reflections are truly amazing. (On such 
a day, I have jerked sharply at the stick 
to dodge Pikes Peak—carelessly mis- 
placed in Northern Indiana—and then 
grinned mirthlessly only to realize that 
it was but a cloud reflection in the 
windshield glass. ) 


Rain and the windshield 


The double tracks of the railroad are 
in their accustomed place, however, and 
a check on a station roof with the map, 
shows the position to be 40 minutes 
from the “Father of Waters,” so the 
navigation problem appears to be solved. 
So far ail is well and they push on 
towards a grey western horizon, which 
five minutes later is revealed as a light 
misty rain. The drops collect on the 
oil spattered windshield, with the result 
that the front glass is covered with a 
wavy film of water, through which 
wierd shapes and outlines are to be 
seen, none of which should appear in 
country that is almost as level as a table. 
The pilot, however, drops down to what 
he estimates is 500 ft. above the tracks, 
and by opening the side window is able 
to follow the railroad. That 500 ft. 
may be either 300 or 700 ft. according 
to how the pilot feels, for the ordinary 
altimeter is of little use for making 
such delicate measurements under such 
conditions. They progress, however, 
without further incident, until the in- 
creasing violence of the rain becomes 
quite uncomfortable to the exposed head 
of the pilot, and at the same time re- 
duces his vision. It is no longer possible 
to see straight ahead, but out the side 
window, the visibility is three quarters 
of a mile and the pilot finds himself 
tending to fly with the left wing down 
and the right rudder applied to hold 
the plane in a position where he can 
see a little further ahead. 

In the adventure stories (both printed 
and verbal) he would pull up several 
thousand feet into the clouds and after 
a predetermined time, glide gently down, 
carefully watching his altimeter, and 
banking to avoid the grain elevator 
hack of Hangars Five and Six, make a 
three point landing on Lambert Field! 
Being an average pilot, however, he 


pushes on, dropping lower to keep the 
railroad in sight, until the idea of land- 
ing strikes him. A glance at the rain 
soaked meadows and cultivated fields 
below convinces him that the idea is not 
so good, so he slips along the Pennsyl- 
vania at about 300 ft. until he reaches 
the outskirts of East St. Louis. This 
brings a real problem, as smoke stacks 
and high-tension lines, buildings, and 
switching towers begin to appear on all 
sides apparently in close proximity to 
the wing tips and the landing gear and 
to make matters worse, the southwest 
wind brings the smoke from Missouri’s 
St. Louis over the river to merge with 
the Illinois product. About this time a 
steel smoke stack looms up ahead and he 
pulls off in a sharp left turn, to miss it. 
Since, for practical purposes, he can see 
nothing dead ahead or to the right, this 
smacks of that vastly superior part of 
valor, termed discretion. If he does not 
hit the guy wires supporting the smoke 
stack, or pull up too far and stall, or 
encounter some other mishap, he levels 
out on general south course toward un- 
familiar country with that full feeling of 
uncertainty, which such a situation im- 
parts. Fuel is getting low so he makes 
another 90-deg. left turn and flies away 
from the murky district, while he 
ponders on what to do. The most ob- 
vious answer is to try to get through to 
the north of the urbah district, and 
thence up the west side of St. Louis, 
where he is sure he will find reasonable 
visibility. Skirting the east side of the 
down-town district, and making frequent 
left spiral turns to check up on his 
visibility, he flies north, and if some 
high obstruction does not reach up and 
bite him while he is trying to get the 
cold rain drops or hot oil out of his eye, 
or if he does not hook a wing in some 
high tension system, he will probably 
make it. If he doesn’t, the city editors 
will reach out for the old reliable slug 
—“The plane was seen to be circling 
low as though, etc.” 


Forward visibility 


The preceding is a fair sample of 
conditions (allowing for a few varia- 
tions) causing most of the weather 
crashes of today. Of course, it is some- 
times sleet, snow, or darkness as well as 
rain or light fog and low ceiling, but the 
thing boils down to lack of forward 
visibility. The chief and most unneces- 
sary offenses against common sense are 
glass-enclosed pilots’ cockpits not 
capable of being opened to their fullest 
extent. Pilots should not fly low in 
rain, heavy haze, sleet, or at night. This 
may be true, but they will fly at alti- 
tudes around 500 ft. in spite of every- 
thing, and do it successfully 99 44/100 
per cent of the time. Except when cross- 
ing closely settled areas, they are prob- 
ably justified by the dependability of 
modern aircraft and engines but, if they 
do it in closed cockpits, it will eventually 
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lead them into difficulty through lack 
of forward visibility. 

The open cockpit, located in the aft 
section of the fuselage, is hardly an im- 
provement. The modern cabin mono- 
plane, which is apparently the most effi- 
cient and practicable commercial plane, 
offers unsatisfactory pilot visibility even 
when the cockpit is shifted to the rear 
on account of its wide fuselage and 
engine, and the blanketing of vision 
directly ahead by the wing. A num- 
ber of pilots consider the open-cockpit 
biplane and sesquiplane with cockpit 
well back of the wings, as the safest 
type for bad weather and night flying, 
and point to the popularity of this type 
on air mail lines as proof. Although it 
is a frequent saying, that “pilots know 
what they want”, perhaps a better way 
of saying the same thing is “pilots want 
what they know”. They trained on such 
planes, and the majority of their flying 
experience has been on such types, 
which accounts, in many cases, for their 
opinions. If all the road scrapers, trac- 
tion engines, trees, telephone poles, 
planes, and other obstructions which 
have been hit by pilots in this type of 
plane were laid end to end East of Nan- 
tucket Light, it would be a good idea. 
It might keep many of the coming 
generation of pilots from hitting them, 
as they undoubtedly will, if they con- 
tinue to fly planes with a blind area in 
front large enough to hide a hangar. 


Suggestions 


Problems of visibility are serious in 
practically all existing types. From the 
point of view of the pilot, however, there 
are a number of suggestions which 
might be made for the future guidance 
of designers. In the first place, cockpits 
should be open, or capable of being 
readily opened to their fullest extent at 
the first sign of nightfall or bad weather. 
Secondly, they should be located so the 
pilot’s head is a few inches forward of, 
and near the level of the top wing. He 
should be able to see directly down and 
forward over the engine to a point not 
more than 40 to 50 ft. ahead of the 
wheels, when the plane is on the ground 
in landing position. Both wing tips (or 
a few feet ahead of them) and every- 
thing in the forward radius between 
should be fully visible. The seat should 
be of the movable type (up and down) 
in order that it may be raised a few 
inches on a landing or take off to see 
over the engine, or lowered while cruis- 
ing at a safe altitude. This will enable 
the pilot to get entirely out of the air- 
stream behind the windshield, take off 
his goggles and relax until landing or 
dirty weather forces him to come up. 
If this could be done on modern trans- 
port planes, the editors might have to 
throw away the old reliable slug, for if 
a pilot can see ahead in a sufficiently 
wide range, he can usually maneuver 
to avoid hitting any obstructions. 
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Flying Equipment 


APPROVED TYPE 
CERTIFICATES 


URING the period March 14 to 

April 11 the Aeronautics Branch 
of the Department of Commerce issued 
the following Group I approved type 
certificates: 405 Buhl, The Flying Bull 
Pup LA-1 (Szekely SR-3 Model 
O, 45 hp.) ; 406 Curtiss-Wright, Travel 
Air 12 K (Kinner B-5, 125 hp.) ; 407 


Curtiss- Wright, Travel Air 12W 
(Warner Scarab, 110 hp.); 408 
Kreider-Reisner, KR-C7 (Michigan 


Aero Rover, 75 hp.) ; 409 Ford 5-AT-D 
(three Wasp SC, 450 hp.); 410 Pit- 
cairn Autogiro PCA-2 (Wright R975, 
300 hp.) ; 411 Curtiss-Wright, Travel 
Air 16-K (Kinner B-5, 125 hp.) ; 412 
Waco QDC (Continental A-70, 165 
hp.) ; 413 Sioux, Coupe 90-A (Brown- 
back Tiger C-400, 90 hp.) ; 414 Sioux, 
Coupe 90-B (Warner Scarab Jr., 90 
hp.) ; 415 Fairchild, Model 135 (Fair- 
child 6-390, 130 hp.) ; 416 Waco, QCF 
(Continental A-70, 165 hp.). 


THE MATTLEY 
‘*FLIVERPLANE’’ 


UILT by the Mattley Airplane and 

Motor Company, Inc., the Mattley 
“Fliverplane” is of interest in connec- 
tion with the present trend toward small 
low priced aircraft. Powered with a 
Continental A-40 engine the machine is 
a semi-cabin type high-wing monoplane 


accommodating one person. It weighs 
875 Ib. fully loaded. 

a Near Ror UpeEEE SE a es 35 ft. 
Chord eu seas és 5 ft. 6in. 
Wing section...................... Gottingen 297 
Lene aes 5 i565 SE 20 ft. 8 in. 
Hola Or iio oa Sc as 6 5ft. 8in. 
Wien ait G0... 5 Ss ekia Fetes hss 192 sq.ft. 
Landini Cheek. so. 5 kk oh rey 6 aaa 8 ft. 
Wohl, GaN 6 ics 5.054. < odene hte soc 550 lb. 


Uae Wao ssiecs s . cosh estate nee 325 lb. 












TWO NEW 
EMSCO MODELS 


WO approved type certificates have 
recently been issued to the Emsco 
Aircraft Corporation, Downey, Cal., on 
planes which have been under develop- 
ment for more than two years. The 
Emsco model B-3-A nine-place, high- 


wing cabin monoplane, powered with a 
420-hp. P & W “Wasp,” has been issued 
A.T.C. No. 400. The Emsco model 
B-7, mid-wing monoplane trainer has 
been issued A.T.C. No. 403. The B-7 
is powered with a 165-hp. Continental 
A-70, a 160-hp. Menasco A-6, or a 
170 hp. Curtiss Challenger engine. Both 
models are now on production. 


B-3-A B-7 
dg is ic aid tints pS 56 ft. 36 ft. 
ESE AS Pere 9 ft. lin. 6 ft. 
Length overall.......... 40 ft. 10 in. 22 ft. 11 in. 
Weight, empty.......... 4,000 lb. 1,492 Ib. 
Useful load............. 2,600 Ib. 607 Ib. 
ee See 1,625 lb. 200 Ib. 
Gross weight............ 6,600 Ib. 2,100 Ib. 


CORNELIUS 
MONOPLANE 


LIGHT tests were recently made at 
United Airport, Los Angeles, of the 
Cornelius “Fre-Wing” monoplane, a new 
type of craft in which the wing panels 
are pivoted about the lateral axis of the 
plane, ailerons and elevators are elimi- 
nated, and auxiliary surfaces known as 
stabilators are used to control angle of 
attack of the wings. In other respects 
the plane is of conventional appearance, 
a high-wing, strut-braced, two-place 
open monoplane powered with a Men- 
asco B-4, 95 hp. engine.’ The structure 
follows conventional practice. 
The wings are mounted to a braced 


center section. Two struts from each 
lower longeron brace each wing panel, 
converging at a fitting on the axis of 
rotation. The position of the wing 
panels with relation to each other is 
controlled through a vertical strut at the 
inner end of each rear spar extending 
downward to a connection with the stick 
control in the cockpit. The stabilators 
control the ang:e of attack independently 
of the lateral control and may be ad- 
justed from the cockpit. The horizontal 
stabilizer is pivoted laterally about its fore 
and aft poimt of aerodynamic balance 
and moves in conjunction with the angle 
of attack of the wing pane's. 

In a turn the action of the stabila- 
tors is said to bank the plane automati- 
cally, causing each wing to assume its 
normal relative angle of attack. 

Longitudinal control is accomplished 
in conventional fashion through a simple 
fore and aft movement of the control 
stick, which forces the entire stabilizer 
to rotate together with a slight move 
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ment of the wings. Thus, as the angle 
of attack of the stabilizer is increased 
to cause a dive, the angle of attack of 
the wings is decreased, and conversely 
as the angle of attack of the stabilizer 
is decreased for a climb the angle of 
attack of the wings is increased. 

Lateral control is accomplished by the 
purely conventional movement of the 
stick from side to side, but instead of 
operating ailerons as in an ordinary 
airplane this movement of the stick 
causes the wings to be displaced with re- 
lation to each other. Manufacturer’s 
specifications follow: 


26s 5 oisin os ies BEE ieee 30 ft. 6in. 
I a Us an erie 5 bling bea 20 ft. 6in. 
Height (flying position).............. 7 ft. 10 in. 
ey ale Tait aia ae RN a ia aieny © Ton A 146 sq.ft. 
ee. ee 1,010 Ib. 
eae eee eee 1,490 Ib. 
WIEN is 6s eel nee 10.2 1b. per sq.ft. 
Power loading............... 15.7 lb. per hp. 


THREE JACOBS 
AIRCRAFT ENGINES 


HREE new air-cooled engines of 

25, 60, and 150 hp., designed for 
use in power gliders, light airplanes, 
and heavier two-or three-place machines 
respectively, have recently been put on 
the market by the Jacobs Aircraft En- 
gine Company of Camden, N. J. In 
all three a simplicity in design has been 
achieved, which makes for clean instal- 
lation, accessibility, and ease of ad- 
justments and repair. The general 
servicing policy of the Jacobs company 
is to minimize repairs or adjustments in 
the field by replacing units which need 
attention with new ones, and returning 
the former to the factory for repair. 
An interesting experiment is being 
tried in the case of the 150-hp. engine 
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The Cornelius 


in that it is being marketed as a com- 
plete power plant unit, with N.A.C.A. 
cowling, built-in exhaust manifold, and 
the whole permanently mounted to a 
plywood mounting bulkhead designed to 
be bolted directly to a fuselage. The 
airplane designer has only to provide 
three points of attachment for the bulk- 
head and to connect up his cowling with 
that furnished with the motor. The ex- 
haust manifold and cowling are ar- 
ranged so that the entire assembly can 
be easily removed from the engine when 
necessary. Minor adjustments, such as 
setting valve clearance, lubricating 
locker arms, etc. can be made through 
small openings provided for the pur- 
pose without disturbing the cowling. 
The L.A.-1 is a seven cylinder radial 
engine of 150 hp. The cylinders are 
provided with die cast aluminum heads 
bolted on. Each cylinder is equipped 
with two valves operated by push rods 
from the crank case through open over- 
head rocker arms of very simple con- 
struction. Cam and tappets are of the 
roller type, each equipped with a gen- 
erous roller operating on a hardened 
steel bushing, and valve adjustment is 
accomplished by means of set screws in 
the ends of the rocker arms. The crank 
case is of forged aluminum alloy to 
which the cylinders are bolted by studs. 
The crankshaft is of the one piece type, 

























Above: The 25-hp. Jacobs 
B-3. Right: The 150-hp. 
Jacobs LA-1 engine 
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counter-balanced, and the connecting 
rod assembly is of the split type. Both 
units are machined all over. 

Ignition is provided through two 
spark plugs per cylinder and a pair of 
Scintilla single-spark magnetos mounted 
on the rear end of the crankcase turn- 
ing at crankshaft speed. Carburation 
is by a single Stromberg carburetor 
supplied with low pressure air from 
a built-in rotary blower. Further spec- 
ifications of this engine are given below. 

The three-cylinder, 60-hp. engine is 
designed along lines somewhat similar 
to the 150-hp. type. The crankcase is, 
of course, much simplified and each 
cylinder is fastened to it each by a pair 
of long through bolts, rather than studs 
as in the larger model. To remove a 
cylinder from this engine it is only 
necessary to loosen two nuts at the 
head end, swing the bolts out of the 
way, and lift off the entire cylinder 
assembly. The two valves in each cyl- 
inder are actuated by push rods and 
open rocker arms. Dual ignition is sup- 
plied from a pair of Scintilla magnetos, 
and fuel is supplied through a single 
Stromberg carburetor. No cowling is 
provided with this unit, but short indi- 
vidual exhaust stacks are furnished. 

The 25-hp. “Midget” differs radically 
from the two larger engines in that it is 
of the two-stroke-cycle type. Cast iron 
cylinders with bolted on aluminum alloy 
heads are horizontally mounted on op- 
posite sides of a box type crankcase. 
The single magneto is supported on the 
rear end of the case and the carburetor 
is attached to a flange below the mount- 
ing pads. Connecting rods and dual 
forgings and the crankshaft is fully 
machined and supported in roller bear- 
ings. Thrust is taken on two suitably 
designed ball bearings. 

The general characteristics of the 
three engines are as follows: 


A-1 B-2 B-3 
Cylinders............. 7 3 2 
Horsepower........... 150 60 25 
Rated r.p.m.......... 2,000 2,000 2,500 
Displacement. . 528 190.8 es 
Ee one 4.5 4.13 3.75 
| RC 4.75 4.75 3.25 
Compression ratio... . . 4.8 4.8 aims 
Type of piston... ..... Trunk Trunk Trunk 
Mounting circle. . 142 134 coke 
Weight, dry 399 170 72 
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Aireraft at Work 


Hop Business 
From Conventions 


T is regrettable but none the less un- 

debatable that the miscellaneous “joy 
hop” business has largely disappeared 
except in those locations where unusual 
scenic effects continue to attract the air 
rider. The days when every week- 
end meant rushing business at every 
airport, taking care of practically un- 
solicited business, are now definitely of 
the past. 

One method used by the Curtiss Fly- 
ing Service in re-stimulating a certain 
amount of this activity has been the 
practice of studying carefully the pro- 
grams for conventions in the cities at 
which their stations are located. Sched- 
ules of such conventions are usually 
obtainable from local chambers of com- 
merce, national chambers of commerce, 
fraternal organizations, and boards of 
trade. Once the convention is spotted 
and the names of those in charge ascer- 
tained, the local sales unit makes its 
first approach by letter, or by personal 
solicitation, depending on the location 
of the headquarters of the convening 
body. In general, the approach letter 
simply suggests a visit to the airport 
and an invitation to call on the Curtiss 
hangar, to consider themselves as Cur- 
tiss guests and to be shown around by 
Curtiss employees. It is also suggested 
that if any sizable group cares to fly 
a low rate can be quoted. Neighborhood 
sight-seeing trips are described or sug- 
gested. The Boston base, for example, 
has made a practice of suggesting a 
flight to Concord and a tour of the 
harbor. They also make the offer of 
one of their personnel to address the 
convention on recent developments in 
aeronautics, which is occasionally ac- 
cepted, and has generally paved the way 
to later business. 








A Whirlwind-powered plane of the Hawke Crop Dusting Company 


The actual response on a basis of 
percentage of convention attendants vis- 
iting the airport to those invited is not 
great but it is certainly worth while. 
Almost without fail, once a group visits 
the airport, a large portion of it does 
make some kind of flight. Very fre- 
quently members of the party who have 
not intended to fly are carried along by 
their companions who are less timid, 
or who have had previous flight ex- 
perience. As an example of the actual 
operation of the system, on New Year’s 
day, the sixteenth annual convention 
of the Phi Alpha fraternity, which was 
being held in Boston, visited the airport. 
At first only 20 signified their intention 
of flying, but before the group left the 
airport over 70 of them had been 
taken up. 


A Flying 
Basketball Team 


NOVEL use of flying equipment 
which has resulted in some legiti- 
mate publicity for the resident school 
operated by the Vermont Airways at 
the Barre-Montpelier Airport, has been 





The Barre-Montpelier Airport team and its plane 


the organization of a basketball team 
among its students and pilots. During 
the winter instruction has been given in 
planes mounted on skiis, and the team 
has made it a practice to use one of the 
school machines in meeting their out-of- 
town schedules. 


California Takes Up 
Crop Dusting 


OT since the days when the Huff 

Daland Duster was especially de- 
veloped for the cotton growers in the 
southern states has much engineering 
activity gone into special airplanes for 
dusting purposes, although in numerous 
cases standard models have been modi- 
fied to suit the special requirements of 
this service. This period of inactivity 
is now broken by a new plane which 
has recently been completed at the plant 
of the Hawke Crop Dusting Company 
in Modesto, Cal. One was completed 
and tested during the winter, and two 
more were scheduled for completion on 
March 15. 

Designed by H. S. Tharp, chief en- 
gineer, and O. W. Pilgrim, chief pilot 
of the dusting company, the plane is 
powered with J-5 Whirlwind engine, 
and carries in addition to the pilot, ap- 
proximately 1,000 Ib. of dusting ma- 
terial. It is probably the first use of an 
externally braced cabin monoplane for 
this type of service. The hopper has 
been built integrally with the fuselage 
and special care has been taken to in- 
sure good visibility and protection for 
the pilot from the dusting clouds issuing 
from the hopper. Stress has also been 
laid on quick take-off, maneuverability. 
and reasonable landing speed. 

E. R. Hawke, local business man, is 
backing not only the manufacturing 
company but also an operating company 
known as the Hawke Crop Dusting 
Company which will carry on crop dust- 
ing activities in California. 
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THE PROBLEM OF ENGINE VIBRATION 
AND PASSENGER COMFORT 


HE problem of producing an air- 

craft engine as free from vibration 
as is the present day automobile engine 
is very difficult, as the designer cannot 
use mass to absorb vibration by static 
inertia. From the standpoint of durabil- 
ity the thermal, lubricating, and metal- 
lurgical problems involved are much 
more important than the reduction oi 
external vibration, and the burden falls 
upon the aircraft designer to build a 
structure around the engine which wil 
absorb the vibration without causing 
discomfort to pilot and passengers. The 
original design of the engine of course 
has a decided influence on its vibratory 
characteristics. Certain types are in- 
herently more or less free from vibra- 
tion, but others must be mechanically 
balanced. Cylinder location, fuel dis- 
tribution, and the inertia of propellers 
or supercharger parts all have their 
effect, but even in the best modern de- 
signs, objectionable external vibration 
always exists, due to their low weight- 
power ratio. 

Vibratory energy from the engine 
must be absorbed by the static inertia 
of the airplane. This may be accom- 
plished by increasing either the weight 
or the rigidity of the structure,—but, as 
weight must be kept at a minimum, the 
greatest possible stiffness must be ob- 
tained by so distributing the material 
that the maximum moment of inertia 
will be obtained about the principal axes 
of vibratory movement. By suitably 
proportioning the structure, the lower 
vibrational frequencies are readily ab- 
sorbed, but recourse must be had to 
cushioning pads built into the engine- 
mount to reduce the effect of higher 
frequencies. The function of such pads 
is to transform the high frequencies into 
those of a lower period which may then 
be absorbed by the structure. Where 
engine and framework are rigidly joined 
together the vibrations originating in 
the former are transmitted directly to 
the latter. Such forced vibrations in 
the structure are frequently in phase 
with those of the engine and the net 
result is a vibration of increased ampli- 
tude at the original frequency. If, on 
the other hand, the structure of the air- 
plane is permitted to vibrate at its own 
natural frequencies without being forced 
into synchronism with the engine 


through a direct connec‘ion, the proba- 
bilities are that the natural frequencies 
of the two will be widely separated, and 
their mutual interference will result in 
some intermediate frequency of reduced 
amplitude. The first condition may be 
illustrated by the curve at the left in the 
accompanying figure, which represents 
a “Time-Movement” curve for an en- 
gine rigidly attached to the structure. 
The engine is normally at rest at A. A 
vibrational force within it acts against 
its static inertia, moving it to B, at 
which point the vibrational force is ex- 
pended and is absorbed by the kinetic 
energy stored in the engine mass and by 
the deflexion of the supporting structure. 
Before another vibrational force is pro- 
duced the deflected structure returns the 
engine to point C. If there is no energy 
lost through heat by internal friction in 
the deflected members, the entire amount 
of the vibrational force stored in the 
structure is returned as kinetic energy 
in the mass of the engine in the opposite 
direction. 

The curve at the right represents the 
same engine with an efficient cushion- 
ing pad between it and the supporting 
structure. The deflection of the sup- 
ports permits the movement from point 
D to point E and the deflection of the 
pad permits an additional movement to 
F.° The energy stored in the deflected 
pads and structure is thus returned as 
kinetic energy in the engine, but, be- 
fore the return is completed, a second 
vibrational force is exerted at G in a 
direction opposite to that of the moving 
engine. The result is a neutralization 
of forces, and the engine is returned 
along the dotted path to the point /. 
In this case the amplitude of the struc- 
ture has not been changed but the period 
has been reduced one-half. In practice, 
however, the amplitude of the structure 
is actually reduced because some of the 
vibrational force energy is consumed in 
internal friction in the pad. It may be 
stated in general that the introduction 
of cushioning pads in engine mounts 
will materially reduce the period of 
vibration in the body structure, and will 
also reduce the amplitude in proportion 
to the internal friction developed in the 
pad. 

Probably the best material for insulat- 
ing engine mounts against vibration is 
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rubber in some form. When using rub- 
ber, however, there is danger of having 
too much, rather than too little flexibil- 
ity. This property of rubber is meas- 
ured by means of a durometer, and 
when selecting pure rubber pads for use 
in engine mounts, a durometer reading 
of from 70 to 80 on the “A” scale should 
be specified. Where all rubber is used, 
the flexibility of the pad may be reduced 
by (1) increasing the unit compressive 
stress, (2) increasing the area under 
compression, (3) restricting the flow, 
or (4) reducing the depth of material, 
or thickness of the pad. Perhaps a bet- 
ter material than all rubber for this 
purpose is rubberized fabric in which 
layers of cotton fabric are alternated 
with layers of rubber. This type of pad 
has a large capacity for consuming 
energy due to greater internal friction, 
and has greater shock resistance with 
small deflection as the rubber is divided 
into thin layers and the flow is uni- 
formly restricted. 

{t is a well known fact that rubber 
and rubber compounds tend to deterior- 
ate when exposed to the atmosphere, 
especially to sunlight. In comparing 
two blocks of rubber of equal volume, 
the one which has the least exposed 
surface will have the longer life. 
Although the comparatively thin pads 
used under engine mount has relatively 
small surface exposed to the atmosphere, 
they are located where they can absorb 
oil readily and therefore must be 
watched carefully for signs of deteriora- 
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Time-movement curves for (left) 
an engine directly connected to 
the fuselage, and (right) the 
same engine mounted on efficient 
insulating pads 


tion. Only oil resisting grades of rub- 
ber should be used. 

{n general, the amount of resistance 
to deformation of rubber under compres- 
sion is governed by the following prop- 
erties: (1) chemical confposition; (2) 
curing process, or heat-treatment; (3) 
work done on the rubber, or the energy 
it absorbs; (4) volume of the block of 
rubber; (5) shape of the block, with 
and without load; and (6) the amount 
of internal friction transformed into 
heat. 

In designing cushioning pads for en- 
gine mounts, there are a number of 
points which the author has found im- 
portant. These points may be of in- 
terest to anyone contemplating the in- 
stallation of rubber insulation in an air- 
plane engine mount. 
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1. Select a material with highest pos- 
sible hysteresis value. 

2. The pad material should develop 
large internal friction under deflection, 
but the heat so developed must be dis- 
.sipated to the structure at a sufficiently 
rapid rate to prevent deterioration of 
the pad. 

3. The cushioning pad should permit 
just enough movement of the vibrating 
part so that the time required for the 
latter to complete one-half cycle of vi- 
bration with the pad is equal to from 
60 to 70 per cent of the time required 
for a complete cycle without the pad. 

4. The initial unit compressive stress 


THE TECHNIQUE 


in the pad is inversely proportional to 
the additional energy storing ability per 
unit load which the pad is supporting. 

5. It is desirable to have the bolts 
which clamp the pad to the structure 
independent of the. engine bolts. 

6. The required tension on the pad 
bolts is a function of the amount of 
vibration in the engine. (Suitable in- 
struments are being developed commer- 
cially for the measurement of vibration 
and the proper determination of bolt 
tension. ) 

7. Pads should be installed as far as 
possible from the axis of rotation of the 
engine.—RoscoeE I. MARKEY. 


OF SLIDE FASTENERS 


HE use of slide fasteners, or 

“zippers,” on external inspection 
panels in the fabric covering of air- 
planes of both military and commercial 
types has long been commonplace, their 
use in the linings or upholstery of cabin 
planes at points adjacent to vital points 
of control systems or of fittings is on 
the rapid increase. Some information 
on their technical details might not 
therefore be amiss at this time. 

Slide fasteners are available in three 
basic sizes, the smaller size being used 
with vs in. and ¥% in. cotton tape and 
Ys in. rayon tape, the medium with 
2 in. cotton tape or braid, and the larg- 
est with % in. cotton tape.or braid. The 
sliders and pulls can be obtained in a 
variety of designs and finishes, either in 
nickel-silver or “nu-gold.” The attach- 
ing tape is available in many colors, 
matching any base fabric color or pro- 
viding a pleasing contrast to it. The 
metal length specified should be the 
same as the opening to be closed. 

In securing a satisfactory application, 
there are three points which must be 
observed, the terms used being explained 
in Fig. 1. The first point is that the 
tape ends at the top should be folded 
sideways at an angle, as shown at 1-l 








in Fig. 2, and fastened securely without 
cutting them off. The second point is 
to stitch them no closer than ¥ in to 
the chain (see 2-2 in Fig. 2) with a 
double row of ‘stitching recommended, 
the loose ends of the thread being 
trimmed off. If the raw edges of the 
material in which the opening is made 
are carefully kept away from the chain, 
the slider will always move up and down 
freely. The third point is to stitch the 
bottom of the fastener securely and im- 
mediately below the bottom stop as at 
3-3 in Fig. 2. A minimum of two rows 
of stitches is recommended, with more 
preferable. The lack of proper rein- 
forcement at this point would cause the 
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slider to stick or the fastener to pull 
away. This is the simplest or visible 
means of attaching fasteners. It is also 
possible to install them with concealed 
single or double pleats. 

Slide fasteners are easily applied and 
may be handled economically in large 
or small scale production. . They can be 
applied. with ordinary commercial sew- 
ing machines with the presser foot 
ground off on one side although special 
machines and attachments can be ob- 
tained in the open market which greatly 
reduce labor costs. 

In using the slide fastener in ex- 
ternal applications on military planes, 
the large fastener on {~ in. olive drab 
tape is most common. The method of 
application is to take a 4-iri. width of 
picoted airplane fabric and sew a 
fastener assembly down the center of it, 
without cutting the airplane fabric. 
This assembly is then sewed or glued on 
to the airplane fuselage in the desired 
position. After this is done, the metal 
part and the fabric of the fastener are 
covered by means of waxed paper as far 
out as the stitching. The dope is then 
applied to the fuselage and can be 
brought in over the stitching on the 
fastener fabric. After the dope has 
dried the strip of waxed paper is re- 
moved. The fastener is then pulled open 
and a pair of scissors or a knife used 
to cut the opening through the picoted 
airplane fabric strip. 

In order to insure long life to the 
fabric of the fastener, beeswax can be 
rubbed into the fastener tape. The re- 
sult is a very flexible and easy working 
fastener. 





THE N.A.C.A. 
ANNUAL REPORT 


SIXTEENTH ANNUAL REPORT OF THE 
N.A.C.A. 


T is always difficult to abstract an 

abstract, it is more difficult still to 
attempt to condense a long and complex 
report all of whose parts seem of equal 
value and are in themselves condensa- 
tions of reports on a multitude of 
activities. 

The sixteenth annual report of the 
N.A.C.A. differs little in form or gen- 
eral structure from the previous annual 
reports of that body, which have be- 
come familiar to the entire aeronautical 
industry. To one who is interested in 
segregating the products of the com- 
mittee itself and of its laboratories over 
the past year, the task is increasingly 
difficult, because never before in its 
history has the N.A.C.A. exercised such 
a perfected control over practically all 





of the aeronautical research carried on 
throughout the country; never have its 
purely administrative functions been so 
emphasized. The research laboratories 
of every university in the country, that 
part of the Bureau of Standards assigned 
to aeronautical studies, the Forest 
Products Laboratory, Wright Field, the 
Navy Bureau have all been materially 
aided during the past year by the advice 
and direction of the national body in the 
choice and conduct of its researches. 
Part I describes the organization of 
the committee, states its functions, lists 
its various members and its executive 
and sub-committees. It also describes 
in summarized form its headquarters 
and its own special research laboratory 
at Langley Field. Much of the energy 
and a large portion of the funds of the 
committee have been absorbed during 
the past few pears in the developing 
of its truly unparalleled plant. During 
the past year from a appropriation 
of $1,488,000, $800,349 were spent for 
equipment. To its well-known variable 
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density and full size propeller research 
tunnels, and to its orthodox atmospheric 
tunnels, engine laboratories, and full 
flight testing equipment, are being added 
a new full size tunnel for the testing of 
complete airplanes and a_ seaplane 
channel 2,050 ft. long. Already one of 
the leading and most unique organiza- 
tions of its sort in the world these last 
two items of equipment makes it 
potentially the greatest source of aero- 
nautical technical research ever created. 

Part II which deals with general 
activities, reports the study of aircraft 
accidents which has now been carried 
on for two years, describes the con- 
sideration given by the N.A.C.A. to a 
huge number of inventions which were 
referred to various government depart- 
ments during the year, discusses the 
results of last year’s visit of representa- 
tives of the industry and brings out the 
high degree of co-operation furnished 
the Air Corps of the Army, the Bureau 
of Aeronautics of the Navy, the State 
Department and the British Aeronatical 
Research Committee. 

Part III, the reports of the various 
technical committees, is a rather ex- 
haustive report on the subjects under- 
going research in all parts of the 
country. Not only are the problems 
being attacked at the Langley Field lab- 
oratory discussed, but through the vari- 
ous sub-committees on aeronautical re- 
search in universities, on airships, on 
power plants, on materials and their 
various sub-committees, practically 
every laboratory in the country is 
brought into this report. 

Each of the technical papers which 
have been published throughout the year 
are abstracted in Part IV. 

The final part of the report, (V) 
summarizes (1) recent progress in air- 
craft development, (2) the research 
work which was carried on during the 
same period and (3) that which is 
planned for the next twelve months. In 
aerodynamics, spinning has been studied 
in a thorough way and will be further 
pursued in the new vertical wind tunnel 
designed especially for that purpose. 
Structural safety has been aided by 
pressure distribution tests and the con- 
tinued use of the accelerometer. A great 
deal has been done already in the 
propeller tunnel on the general subject 
of reduction of drag and a great deal 
more is expected from the full size 
tunnel now under construction. Studies 
on stability, especially near the stalling 
speed, and its general relation to 
maneuverability are being pursued. 
Airfoil tests are being continued and 
are being co-ordinated through wind 
tunnel data, through investigations in 
the large tunnels. Ice formation, 
boundary layer control, propellers and 
airships are also on the list. A great 
deal has been done in the last twelve 
months on airplane structures. Many 
design details have been much better 
understood than formerly and our 


knowledge of materials of all kinds has 


been greatly increased. Importance of 
airships is by no means overlooked and 
the new ships building in Akron and 
the Graf Zeppelin have been noteworthy 


achievements. Of engines, the outstand- 
ing features are the further perfection 
of the radial aircooled engine and its 
cowling, the rapid development of the 
Diesel, and the beginning of a foundation 
for American engines of a 1,000 hp. or 
more per unit. 


FLYING CONDITIONS 
PRECEDING CRASH 


THE BEHAVIOR OF CONVENTIONAL AIR- 
PLANES IN SITUATIONS THOUGHT TO 
Leap To Most CrasuHes, by Fred. E. 
Weick; N.A.C.A. Technical Note No. 
363. 


FTER several years study of air- 

plane accidents, the N.A.C.A. has 
concluded that little was _ technically 
known about the flying conditions pre- 
ceding -most of the crashes which 
achieve the distinction of an entry into 
the records, namely, an attempt to 
stretch a glide with or without a turn 
in order to get down onto the most at- 
tractive area available, and taking off 
in a steep climb with a disconcerting 
engine failure. 

A wide range of airplanes was tested, 
ten in all, from the LeBlond-equipped 
Doyle, to the Curtiss Condor. The 
tests were run between 3,000 ft. and 
2,800 ft. A sensitive Kollsman alti- 
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meter was used in conjunction with a 
bank of six stop watches which were 
automatically operated at 50 ft. inter- 
vals. The results are quite interesting. 

Results are rather difficult to analyze 
as they are given in a table of vertical 
descents and behaviours, for each plane 
under the various conditions. Possibly 
the best solution would be to reproduce 
the formal conclusions of the paper ver- 
batim. 

1. Present day conventional airplanes 
will fall into a spin when a turn is at- 
tempted in a stalled glide, if they have 
sufficient longitudinal control actually to 
stall them. 

2. Engine failure during take off will 
not of itself cause loss of control, or 
particularly dangerous vertical veloci- 
ties. 

3. Since all of the airplanes tested 
had satisfactory stability and control 
after engine failure in a steep climb, it 
is likely that serious accidents following 
engine failure during take off are due 
to the airplane striking the ground on 
one wing and its nose while in a turn, 
or to the airplane starting into a spin 
because of an attempted turn in a stalled 
glide following the engine failure. 

4. Research aiming to increase the 
safety of aircraft should be concentrated 
on the development of satisfactory lat- 
eral stability and control throughout 
angles of attack as high as can be at- 
tained with the longitudinal controls 
available. 





DATA ON 
COMBUSTION ENGINES 


AUTOMOBILE AND AIRCRAFT ENGINE Dy 
A. W. Judge; Second Edition; Isaac 
Pitman and Sons; 845 pp., illustrated. 


M OST books on engineering sub- 
jects are, to a greater or less de- 
gree, compilations of existing knowl- 
edge. They differ, essentially, in the 
extent to which the author selects, 
arranges and digests such knowledge 
and adds to it from his own thought and 
experience. To those familiar with Mr. 
Judge’s previous volumes. It will not be 
surprising to know that in this one he 
has followed his usual course of offering 
a compilation of existing: data, con- 
densed to be sure, but with a minimum 
of comment or addition from the author 
himself. The result is a volume contain- 
ing a great deal of useful information, 
but requiring of the reader an ability 
to select and co-ordinate which only 


those with considerable knowledge in 
the field can be expected to possess. 
The present volume is a revision of a 
book of the same title published in 1921. 
Since that time much water, technically 
speaking, has run over the dam and it 
it disappointing to find that little at- 
tempt has been made to cull out matter 
which has become obsolete or irrelevant 
meanwhile. The new edition consists, 
essentially, of that of 1921 unchanged, 
except for the addition of new material. 
Most of the new subject matter is 
contained in additional chapters, chief 
among which are those on “Recent 
Combustion Theories,” the “Stratified 
Charge Engine,” “Detonation in Petrol 
Engines,” and the “High Speed Com- 
bustion Engine.” Valuable material on 
the combustion process, chiefly from 
Ricardo, has been added to the first 
chapter, and a considerable section on 
crankshaft torsional vibration to the 
chapter on “Engine Mechanics.” Judge 
is evidently a close follower of Ricardo, 
and it would be hard to find a better 
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leader in this particular field. The in- 
fluence of Ricardo’s work is evident 
both in the old and new material, con- 
siderable sections and even whole chap- 
ters being taken largely from publica- 
tions by that author. 

In. justice to Mr. Judge it must be 
said that credit is generously and freely 
given in all cases, and valuable biblio- 
graphical references appear on nearly 
every page, supplemented at times by 
a longer list at the end of the chapter. 

Unfortunately, examples of poor ar- 
rangement, and even misstatements of 
fact, are not hard to find. For example, 
the treatment of “detonation” is handled 
in widely separated chapters and under 
several different headings. The state- 
ment on page 566 “there is at present no 
evidence that turbulence effects detona- 
tion in any way” is certainly contrary 
to present experimental evidence. An- 
other statement, this one on page 776, 
that gasoline “consists of pentane, hex- 
ane, heptane.and octane” is so obviously 
erroneous as to lead one to doubt of 
its being proofread by the author. Un- 
fortunately, these are not the only errors 
of fact that could be cited. 

Although in general the book errs on 
the side of including too much data, 
even to the extent of contradiction in 
some instances, one regrets to discover 
no adequate treatment of the subject 
of carburetion, an omission common to 
most English works. It seems inex- 
cusable, also, to have omitted the im- 
portant work done in this country on 
fuel volatility, detonation, and vapor 
lock. The omission of the latent results 
on the influence of air temperature and 
humidity on engine performance, is also 
regrettable. 

To call Judge the Pagé of England 
is scant praise, and yet the works of 
these two have much in common. Both 
are compilers of data on automotive sub- 
jects and neither uses too great care in 
selection, arrangement or digestion. Of 
the two, Judge is the more successful, 
the present volume containing much that 
is valuable, provided the reader has the 
ability to make an intelligent selection. 
—C. F. Taytor, Massachusetts Insti- 
tute of Technology. 


A COURSE 
IN FLYING 


FLYING FROM THE GrouND UpP, by R. 
Sidney Bowen, Jr., formerly managing 
editor of Aviation; Whittlesey House, 
trade division of McGraw-Hill Book 
Company, Inc.; 234 pages; $2.00. 


RITTEN entirely in  conversa- 
tional form, this volume presents 
in a unique fashion the steps and phases 
of a complete course in flying up to the 
point of soloing. The author is the in- 
structor, the reader is the student; the 
reader is addressed as if he were actually 
taking the course. This personal touch 
provides emphasis on many important 
points in a very effective manner. 
This breezy informal method of pre- 


senting the average instruction course 
distinguishes the book from the usual 
discussion of the subject. It is based 
on Mr. Bowen’s service with Royal 
Flying Corps during the war, and 
shortly after the war in Belgium, Ger- 
many, and Egypt. 

There are ten chapters, each one rep- 
resenting a successive air hour in the 
student’s progress. Description of each 
step is supplemented by diagrams of 
maneuvers, and manipulation of the 
controls in those maneuvers. Right and 
wrong methods, of course, are pointed 
out in both the text and in diagrams. 

For instance, a diagram shows a 
plane in four attitudes of coming in, 
levelling off and making a three-point 
landing. Above each diagram of the 
plane is shown the position of the stick 
in each phase. In another example the 
reader is shown how to get into a field 
when the engine cuts out at various 
distances from the airport and at va- 
rious altitudes. Use of spirals and side 
slips to enable the machine to land 
safely in spite of attitude of plane, dis- 
tances, and obstructions are clearly in- 
dicated. 

This is not a ground school manual ; 
that is, it does not go into any more 
of the technical aspects than would be 
covered by the usual course which 
starts when the student appears at the 
field for instruction. However, the es- 
sential aspect of aerodynamics and the 
fundamental construction of all parts of 
the machine are worked into the lessons. 

Because of its first person point of 
view, the book has many of the aspects 
of a narrative and thus is interesting to 
the qualified pilot as well as to the 
prospective one. This general interest 
is enhanced by the fact that it reflects 
one’s own actual or anticipated experi- 
ences and serves to refresh the casual 
pilot on many important points. It is a 
valuable supplement to any actual course 
of flying instruction. — CHARLES 
H. GALe. 


A MECHANIC’S 
HANDBOOK 


THe AtRcRAFT MECHANIC’s HANp- 
Book, by I. W. Miller; The McGraw- 
Hill Book Company, Inc., 1931; 170 
pages; Price $2. 


ASED on a number of years’ ex- 
J perience as a pilot and as engineer- 
ing officer for several active Marine 
Corps flying units operating both in the 
United States and in Central America, 
Lieutenant I, W. Miller, now stationed 


at Quantico, Va., has written a practical 


handbook for the use of aircraft me- 
chanics. The standards and methods 
set forth in the book are largely those 
of the government services, but good 
maintenance practice there should apply 
equally as well to commercial opera- 
tions. Any one who has to do with the 
care and upkeep of airplanes of any 
type should find Lieut. Miller’s notes as 
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presented in this volume of consider- 
able interest. 

For an experienced mechanic the 
opening chapters may be found some- 
what elementary, but they can be read 
with profit by the newcomer in the field. 
They deal largely with the proper usage 
of tools, and describe a number of shop 
operations commonly encountered in 
practice. The balance of the book in- 
cludes a series of practical notes on such 
items as structural materials; tie rods, 
wires, and cable; application of fabric 
to airplane surfaces, including stitching 
and doping; airplane rigging; and the 
care and maintenance of engines and 
propellers. An outline of routine in- 
spection for both airplanes and engines 
is included in Chapter X. Care and 
upkeep of airplane instruments is -not 
treated in full as the only material of 
this sort is a short chapter on the servic- 
ing of magnetic compasses. Extracts 
from “Air Commerce Regulations” are 
of particular interest to the mechanic. 

The volume is compactly arranged, 
and its ovérall size of approximately 
5x7 in. makes it possible to carry con- 
veniently in tool-kit or pocket—S. PAuL 
JOHNSTON. 


THE AIRPLANE 
IN MOTION 


MANUAL oF FLiicHtT, by Captain Ilnar 
E. Elm; David McKay Company, Phila- 
delphia, 1930 ; $3.00. 


HAT this, the latest of the flight 

manuals, should also be the best 
attempt so far in that direction, is an 
encouraging phenomenon. The manual 
is written for the private or prospec- 
tively professional pilot who intends to 
make full use of his opportunities. It is 
in no way a complete ground school 
manual nor should it be. The control of 
an aircraft in motion is the one and 
dominating subject of the book. 

In addition to the necessary discus- 
sions of ordinary flying, landings, and 
aerobatics, there is a constant introduc- 
tion of suggestions for good airmanship, 
candid considerations of difficulties, and | 
of emergency situations. It is not to be 
absorbed in one reading, rather there 
should be material here for constant. re- 
perusal between a pilot’s zero hour and 
his two or three hundredth. 

Finishing a description of an Aileron 
Roll on page 88, Captain Elm continues 
—“To fly a circle, making the entire 
course a continuous series of aileron 
rolls, has not, so far as I know, been 
tried, although it offers wonderful oppor- 
tunity to exercise the synchroniza- 
tion of controls, comparable to finger 
exercises on the piano. After that has 
been done successfully, a rolling loop 
holds forth still greater possibilities.” 

Finger exercises for students indeed ! 
Compared to this the formerly admired 
gyrations of a Williams or a Doolittle 
are as dissonant as “chop sticks.”— 
DANIEL SAYRE. 
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When Manufacturer 
and Dealer Meet 


ITH the introduction of its 1931 

line of commercial planes, Cur- 
tiss-Wright established an interesting 
precedent in aircraft sales programs. 
This was the assembling in February of 
about 200 of its dealers and representa- 
tives at St. Louis for a series of con- 
ferences and factory demonstrations— 
a new method for the aviation sales 
organizations, though one which has 
long been standard practice in other in- 
dustries, notably the automobile field. 

Most of the advantages of a country- 
wide launching of another year’s sales 
effort are obvious, but one by-product 
of this particular meeting deserves men- 
tion. It afforded a valuable check on 
the company’s rather radical step in 
placing so much emphasis on the very- 
light plane market. The dealers’ imme- 
mediate reactions to the plan and the 
product helped reduce the element of 
gamble in the exploitation of a new 
field; they enabled widespread opinion 
on technical aspects and saleability of 
the new models months in advance of 
what could be obtained under the usual 
method of distribution. And the com- 
pany actually launched its production 
program backed by about 200 orders on 
which 25 per cent deposits had been 
placed. 

Dealer groups visited St. Louis by 
geographical divisions, each group 
spending about two days at the plant. 
On the morning of the first day officials 
outlined the company’s policies, pre- 





MT he Salesman's 


Notebook 


sented pertinent sales statistics and gen- 
eral information about the company, and 
discussed sales‘practices. Then the new 
models were paraded before the group 
and flown off by company pilots in an 
aeriai demonstration. Following lunch 
each plane in turn was wheeled into a 
curtained-off area in a hangar and dis- 
played as though on the floor of a show- 
room. Salesmen “sold” them to the 
dealers as they would be expected to sell 
to their prospects. 

On the second day half the group 
visited the factory while the other ha‘f 
flew the machines, then the assignments 
were reversed. Thus every dealer was 
able to inspect each model in the air as 





Eating Facilities 
at the Airport 


DEQUATE and attractive eating 

facilities with food of acceptable 
quality seem to be difficult to achieve 
at most airports. One of the most 
satisfactory port restaurants in the East 
is at the Boston Municipal Airport. 
The accommodations and food are 
attractive, the patronage already is fair 
and is increasing; it is expected that 


A group of dealers and representatives at the Curtiss-Wright sales conference 
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thoroughly as he did on the ground. 

Opinion was crystal.ized in the form 
of questionnaires which each pilot filled 
out after each flight. By a check mark 
in columns headed excellent, very good, 
fair, unsatisfactory, he indicated his re- 
action to every performance detail-such 
as lateral stability, rate of climb, take- 
off run, and so on. Summarized, these 
opinions provided a valuable index of 
the general reaction. So seriously were 
these comments taken that it was de- 
cided to make one a three-place instead 
of a two-place model, and to major the 
less expensive models. 

The psychology and the good policy 
of providing an opportunity for the 
individual dealers to express their own 
opinions are obvious. Coupled with this 
questionnaire was a form which the 
dealers could use to place their orders, 
to be accompanied in every case by the 
deposit. In this way more than $250,- 
009 worth of the new line, about 75 per 
cent of them Juniors, was contracted 
for in the two-week period. Following 
the receipt of the orders from each 
group, dealers drew lots for delivery 
date. The company has been working 
on a 24-hour basis shaping its produc- 
tion program to meet these orders. 


Airport Management 


at the present rate of growth a profit 
may be shown soon although up to the 
present there has been a deficit. 

The present concessionaire, a profes- 
sional restauranteur, has been in charge 
but a few months, during which the 
daily income has been built up to an 
average of about $80. Approximately 
380 meals are served daily. Since the 
city is paid $2,400 for the concession 
the first year (under terms of the bid), 
$3,000 the second year and $3,600 each 
year thereafter, it is obvious that patron- 
age must increase. Much of this is 
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Luther Harris, 


Lines, demonstrates the dispatch 


coming from the general public living or 
working in the vicinity of the airport, 
as well as from additional employees or 
users of the field, though no formal ad- 
vertising or promotion is done. It is 
the practice not to depend too much 
upon income from week-end crowds. 

The restaurant includes a cafeteria 
and a lunch counter. The former is 
in the front of the administration build- 
ing and overlooks the field. The latter 
is in a separate room at the rear of ihe 
cafeteria and has two entrances, one of 
which is directly from the field. The 
lunch counter is provided particularly to 
accommodate pilots and mechanics wish- 
ing to take but a short time from work. 
Flying suits and overalls are the usual 
garb. About 250 are served each day 
in the lunch room, the average check is 
10 or 15 cents. The average check in 
the cafeteria is 40 cents and about 120 
are served daily. 


Traffic Control 
at Washington Airport 


N ORDER to handle effectively the” 


increasing number of daily take-offs 
at the Washington Airport at Washing- 
ton, D. C., a new system of signal 
lights similar in principal to the one in 
use at Croydon, England, has just been 
installed in the control tower. Located 
on the roof just outside of the chief 
dispatcher’s office, they can be readily 
seen from all points of the field, and 
the operator has an unobstructed view 
not only of all runways, but of all the 
surrounding air space. 

The unit consists of two spotlights 
mounted on a cross arm about 6 ft. 
apart, the latter supported on a pipe 
pedestal and so arranged that it can be 
swung to any desired angle horizontally. 
Each lighting unit is separately adjust- 
able vertically, and is equipped with a 
cylindrical galvanized iron shield, or 
barrel, which concentrates its rays so 
that they are visible only from that 
small area on the field toward which it 
is pointed. Attached to each barrel, 


maintenance manager of the Ludington 
“guns” 


and parallel to it, is 
a piece of ¢ in. 
common gas _ pipe, 
through which the 
operator sights to 
direct the light beam. 
Each light is sepa- 
rately controlled from 
a switch mounted on 
the cross arm. All 
controls are  ex- 
tremely simple and a 
single operator can 
readily focus either 
light at any desired 
point on the field. 

One of the lights 
is equipped with a 
red lens and_ the 
other with a green 
one. An airplane about to depart taxies 
out to position at the head of the appro- 
priate runway. While running up the 
engines the plane is allowed to remain 
at 90 deg. to the runway, and the pilot 
waits in this position until he receives 
the signal from the control light. 

The signals in use are as follows: 
red—stop, do not take off ; green—turn, 
and take off at once; red and green 
—return to the loading platform. Pilots 
and dispatchers alike have reported that 
the new system has proven very effec- 
tive in handling peak hour traffic on 
the airport. 


The Control System 
of Newark Airport 


ITHIN the last twelve months, 
Newark Municipal’ Airport has 
become one of the busiest air transport 
junctions in the United States. High 
frequency of arrivals and departures 
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over Colonial, Eastern Air Transport 
and Ludington Lines, and operations of 
N.A.T. and Transcontinental & West- 
ern Air are further complicated by a 
better than average amount of miscel- 
laneous flying. With all this activity 
the method of traffic regulation and gen- 
eral field supervision becomes very im- 
portant. A simple flag control system 
suffices, however. 

Operations are divided distinctly into 
trarisport and miscellaneous; the latter 
includes charter, transient, sales demon- 
stration and student work. All trans- 
port operations, with the exception of 
temporary housing and servicing the 
planes of two companies, are conducted 
on the east side of the field. The rest 
is concentrated on the west side along 
the original hangar line. The two are 
co-ordinated through the field superin- 
tendent T. J. Donnelly, of the city’s offi- 
cial airport staff. 

Transport planes must be taxied along 
a strip 50 ft. wide parallel with, and to 
the east of, the north-south runway, 
just outside the east boundary lights. 
After landing, the machines must turn 
right off the landing area on to the 
taxi strip as soon as possible. 

The signal system for takeoff of pas- 
senger machines is standard for all com- 
panies, but is operated by each company 
as its machines leave. An employee 
stands in a prominent position on the 
airport and holds aloft a red flag as the 
machine taxies to a takeoff position. 
The red flag is displayed until all is 
clear and then a white flag is raised, the 
signal to the pilot to take off. There is 
no set of signals regulating landing. 

Miscellaneous operators basing the 
field observe the usual traffic regulations 
in effect at the average airport. 

The airport has not published a set of 
field regulations but issues special in- 
struction bulletins when occasion arises. 


The cafeteria at the Boston Municipal Airport. The windows at side and 
end overlook the field and hangar lines, 
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SERVICING 
SPARK PLUGS 


ARGE scale airline operations in- 
volving frequent schedules and a 
large number of airplanes, make factors 
which ordinarily are rated as minor 
details of first rate importance. As al- 
most 600 spark plugs are in daily use 
on the Stinson airplanes of the Luding- 
ton Lines, servicing from the standpoint 
of both reliability and economy becomes 
a major problem. With about 250 spark 
plugs in reserve the total number in cir- 
culation is close to 850, of which 75 or 
80 are routed through the Washington 
shops every day. 
Every morning all spark plugs re- 
moved from engines on the previous 
day are delivered to the engine repair 





Spark plug servicing board 


shop in tin trays. As in all other oper- 
ations at the Ludington Shops, the same 
man is assigned to the same job every 
day so that each becomes an expert in 
his particular line. The servicing rou- 
tine is invariable, and all plugs are car- 
ried through each step before passing 
on to the next. Nine distinct operations 
are performed before they are again 
ready for use. 

(1) The first operation consists in 
loosening the two halves by means of a 
pair of socket wrenches. Copper gas- 
kets are examined at this time and re- 
jected if they are too flat for further 
use. 

(2) Each plug is dissembled by hand 
and the two parts are placed on a spe- 
cially designed plug board. The board 
is made up of a piece of soft wood about 
18 in. wide and 36 in. long, equipped 
with ten alternate rows of holes and 
headless wire nails, the latter projecting 
about 2 in. above the surface. After 
disassembly each shell is placed over a 
nail, and the corresponding center elec- 
trode dropped into the hole immediately 
in front. In this way the two parts are 


aa 


kept together through all subsequent 
operations and can be _ re-assembled 
without danger of mixing with parts of 
other plugs. 

(3) The shells are cleaned on the 
outside by holding them against a rotat- 
ing wire brush. Inside cleaning is ac- 
complished by forcing them over a ro- 
tating wire brush of smaller diameter. 
Both brushes are mounted on the 
spindle of an ordinary motor grinder. 

(4) Electrodes are given a prelimi- 
nary cleaning by buffing on the wire 
brush. 

(5) All electrodes are chucked in 
turn in a small speed lathe, and the 
points are given a final polish with fine 
crocus cloth. 

(6) After final polishing electrodes 
are given a flash-over test, which con- 
sists in placing each in turn over suit- 
able contacts and impressing high volt- 
age across it by means of a hand driven 
“booster” magneto. A small air gap is 
connected in parallel with the electrode, 
and, in case the latter is shorted, no 
spark appears at the air gap, and the 
plug is rejected. 

(7) After the flash-over test the two 
halves of the plugs are loosely assem- 


bled by hand. 


(8) The two parts are tightened and 
the electrode clearances set by means 
of a special jig and feeler gage. 

(9) As a final operation all plugs are 
given a bomb test to check clearance 
and general operation. The bomb con- 
sists of a small pres- 
sure chamber into 
which the plugs can 
be screwed. The 
points are visible 
under a small glass 
window. Air up to 
150 Ib. per sq. in. 
can be admitted to 
the chamber, and 
high voltage applied 
to the plug terminals 
by means of the 
booster magneto. If 
a spark appears at 
the parallel external 
air gap before air 
pressure of 100 Ib. 
per sq.in. is reached 
in the bomb, the 
plugs are returned 
for readjustment, or 
discard. 

Spark plugs which 
successfully pass the 
bomb test are ready 
to be returned for 
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engine service, and are turned over 
to the line crew. The average rate at 
which one man can handle plugs 
through the above routine is from 25 to 
30 per hr. It is of interest to note that 
by working in close co-operation with 
manufacturers, the number of plugs re- 
jected for electrical or mechanical de- 
fects has been reduced from an average 
of four or five, to about one per day, 
and that the total life of plugs is now 
better than 500 engine hours. 


HANDLING 
ENGINE COWLING 


ANDLING of engine cowling in 

the service shop of the western 
division, T. & W: A., Inc., has been 
greatly simplified through the use of a 
portable cowling rack mounted on cast- 
ers. The rack has three sections, one 
for the cowling of each engine, and is 
provided with hooks upon which the 
cowling is hung. When an engine is 
being serviced the cowling is removed, 
hung on the rack, and pushed back out 
of the way. This saves needless carry- 
ing of the cowling, avoids cluttering up 
the working area, and prevents injury 
to the cowling through handling. 


JACK FOR 
WHEEL SERVICING 


OR repair or replacement of wheels, 

brakes, or shock absorber struts, the 
Washington Shops of the Ludington 
Lines have developed a hydraulic jack 
arrangement which permits such work 
to be done on their Stinson tri-engined 
airplanes in a minimum time. A rigid 





Handling engine cowling in the shop 
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Wheel servicing jack in operation 


welded steel tube framework, designed 
to straddle the landing wheel struts and 
axles on the inboard side of the wheel, 
supports a commercial 6-ton hydraulic 
jack below, and in line with, the shock 
strut fitting of the engine nacelle. A 
steel mandrel, resting on the head of 
the jack and supported in a guide bush- 
ing welded to the framework, transmits 
the thrust to the nacelle fitting. Raising 
the jack transfers the load from the 
wheel and shock absorber to the steel 
framework, permitting any part below 
the nacelle to be removed without any 


- 


Dead Stick Landing Contests 


To THE EpItor: 

It seems as if it is the attempt at 
many airport dedications, air races, etc., 
to thrill the public as much as possible, 
leaving the general impression that air 
travel is as yet a breath taking sensation 
that is to be tried by only the daring. 
However, an event is held at most of 
these meets that is of only slight interest 
to the average person, although it an- 
swers a question that is no doubt in the 
minds of the majority of the people. 

This event is none other than the well 
known dead stick landing contest, which 
is in reality a misnomer. It would be 
nore logical to call it the dead engine 
landing contest, since the stick is one 
of the important controls used in bring- 
ine the plane down to the desired spot. 
instead of being an inert factor as the 
general impression is when the mislead- 


ing name is used. It would be desirable. 


to offer larger prizes to attract the more 
skillful pilots and play up this exhibition 
more than is done. Doesn’t it answer 


, What Our Readers Say | 


tendency for the airplane to shift, or to 
tip over. Other servicing work on the 
plane may be carried out at the same 
time without danger of disturbing the 
balance. The whole operation can be 
handled easily by one man, as the stand 
is light enough to be carried about over 
the shoulder. When not in use in wheel 
servicing, the jack may be lifted out 
and used for any other desired purpose 
in the shop. By the use of this equip- 
ment repairs or adjustments to the land- 
ing gear may be made on the apron, or 
on any level area on the field. 


ECONOMY 
IN THE SHOP 


HE average mechanic is prone to 

judge the value of tools or parts by 
their relative size, and often carelessly 
tosses them aside, or mishandles them 
without regard for their real worth. In 
order to guard against this form of 
waste (which is surprisingly large in 
many cases), every man in the shop of 
the New York, Philadelphia, Washing- 
ton Airways, Inc., at Washington is 
informed verbally of the exact cost of 
any tools or supplies which he draws 
from the stock room. By this simple 
system everyone on the repair and serv- 
icing crews looks at such supplies not 
as “just another spare part” but as so 
many dollars and cents for whose best 
use he is directly responsible. 


the question, “When the engine stops 
on a plane, isn’t it true that it drops 
like a plummet ?” 

This event could be run off at varying 
altitudes, none of which should be less 
than about 1,500 ft., in full view of the 
grandstand spectators instead of to one 
side as seems to be the general idea. 
Thus by proper play up, the mental re- 
sistance that often exists before a per- 
son’s first flight will have been reduced 
in many instances and more prospects 
made available for the air transport 
lines. H. A. Linppercu, 

Minneapolis, Minn. 


The Seaplane’s Advantages 


To THE Ep1Tor: 

Aside from purely sport flying, I feel 
that the chief value of the airplane 
undoubtedly lies in its convenience and 
the saving of time. We all know that 
the present-day plane is a fast and 
reasonably comfortable vehicle. The 
reason it is not a larger saver of time 
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and a true convenience is because we 
generally have to spend from a half to 
three quarters of an hour in order to 
reach an airport and get under way, and 
the same amount of time is wasted when 
we arrive at our destination. 

I believe that under existing airplane 
requirements, it will never be possible 
to place airports any closer to the 
centers of population. On the other 
hand, potential seaplane bases exist in 
the very heart of a great many of our 
largest cities. New York, Chicago, 
Buffalo, Cleveland and Detroit are only 
a few typical examples with which I 
happen to be familiar, and it would 
appear that all of them could be pro- 
vided with municipal bases at compara- 
tively little expense. 

From the standpoint of organized air- 
lines, the excellent 55 minute Thomson 
Aeronautical Amphibion Service from 
Cleveland to Detroit is to my mind a 
perfect illustration of what can be ac- 
complished. The importance in saving 
of terminal time, which they affect, 
will of course apply particularly to the 
short hauls of two or three hours fly- 
ing, but there are any number of runs 
in the country which are well adapted 
to a similar form of service. 

Another important phase is the com- 
muter’s problem. Most men who can 
afford to own or rent airplanes for 
their private use have the means and 
desire to go away from week-end trips 
during the summer, and the majority of 
them seek the seashore or lake resorts. 
In many cases there is an opportunity 
to land a seaplane or flying boat close 
to, and often times immediately in 
front of, their destination, and in some 
cases a water landing is the only 
possibility. Our problem is to show 
these men a real saving of time 
through flying, and there is no ques- 
tion but what the development of 
adequate seap'ane bases in the larger 
cities would make flying of real value 
to people who under the existing con- 
ditions would not consider it. 

There is one other point which may 
be a little aside from the subject, but 
which I cannot refrain from bringing 
up. The aircraft industry today is 
greatly handicapped through lack of 
confidence on the part of the public. 
Anything we can do to make flying 
safer and, what is equally important, 
make it appear safer, is of the greatest 
value. I am sure you will agree with 
me on the advantages of water flying 
from the safety standpoint, through 
reduction- of the forced landing hazard 
and other correlated contingencies. 

I believe that the public already feels 
that seaplane flying is really safer, and 
is more willing to embark on an over 
water as compared to an over land 
flight. Perhaps the close relation to 
the sensation of fast motor boating 
partially explains it. Undoubtedly the 
fact that the seaplane can fly com- 
paratively low with safety and allow 
passengers a much better view of the 
country, is another appeal. 

The cost of building seaplane run- 
ways or floating barges is insignificant 
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as compared to the purchase of land 
and the development of the average 


municipal airport. We already have 
the ships with over forty different 
types of land planes licensed on floats 
and a wide range of excellent amphib- 
ions and flying boats. What we need 
is the bases in order to develop a field 
which holds so much natural promise 


and has been so sadly neglected to date, 


Georce B. Post, 
Vice President, 


Edo Aircraft Corp., 


College Point, N. Y. 


Visibility and Safety 


To THE EpiTor: 

While much stress has been put on 
making aviation safe, it seems to me 
that one very important phase has been 
overlooked. That is the matter of 
visibility. 

As the planes, especially cabin planes, 
are constructed the visibility of the pilot 
above and to the rear is practically nil. 
With the increasing air traffic, especially 
around metropolitan airports, it would 
seem that the pilot should have ample 
facilities to assure himself that nobody 
is liable to run him down. This seems 
to be especially applicable to large air- 
ports where student instruction is car- 
ried on, for in open cockpit planes the 
visibility below and forward is very 
much restricted. 

. With a cabin plane coming in to 
land and an open cockpit plane to the 
rear and slightly above the cabin job, 
neither one can see the other and that 
situation has all the chances in the 
world for a grand crash. The same 
holds true with a cabin plane taking 
off and an open job coming in to land. 

It would seem that the Department 
of Commerce should require cabin 
planes to have the pilot’s cockpit so 
arranged that they can see the rear and 
above. 

Another point to be brought up is the 
matter of having the wings of a plane 
so colored, that they are visible from 
above and below. Many planes are now 
painted with international orange on the 
wings or other colors approaching it as 
far as visibility is concerned. It seems 
only right that there should be some 
ruling on this question to compel all 
planes to have their wings painted with 
a color of high visibility. On a hazy 
day a silver wing is indistinguishable 
and is hard to pick out on even a find 
clear day. In the interests of safety in 
flying it would help a lot to have a 
uniform highly visible color required on 
the top and bottom of the wings of all 
aircraft. Gorpon K. Berry 

Northbridge, Mass. 


[The dangers to which Mr. Berry re- 
fers are very real ones upon which we 
have commented editorially from time 
to time. His suggestion of compulsory 
use of high visibility coloration on 
planes, especially on the upper surface 
of the wing, has a great deal to recom- 
mend it, and it may well be necessary 
to take some such measures in the near 
future.—Ed.] 
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The Buyer’s Log Book 


Aerial Flares 


HE carrying of flare equipment for 

emergency illumination is essential 
in all night flying operations. A com- 
plete line of flares and signal lights put 
up in a form which makes for conveni- 
ent operation is marketed by the Inter- 
national Flare-Signal Company of Tip- 
pecanoe City, Ohio. This equipment is 
manufactured under the Driggs-Faber 
patents and includes two mediums of 
firing—(1) projection of signal and 
flares, (up to 200,000 cp.) by means of 
a pistol, and (2) projection of a large 
landing flare by electrical ignition from 
a tube or barrel, more or less perma- 
nently installed in the airplane. The 
pistol type is built along the lines of a 
45 calibre automatic with a somewhat 
larger grip and trigger to facilitate use 
with a gloved hand. Interchangeable 
barrels and projectors are provided to 
permit the use of different color signal 
lights. The latter can be had in either 
parachute or meteor types. The landing 
flare affords longer illumination than is 
produced by the pistol type. Between 
500,000 and 600,000 cp. is available for 
three minutes. The flares are fired 
electrically and are provided with a 
delay fuse which prevents their igniting 
until the projectile is well clear of the 
airplane from which it has been fired. 
A firing switch is provided which is so 
arranged that flares cannot be acciden- 
tally ignited in case of a _ crash. 
—AviaTion, May, 1931. 


Weld Tester 


T IS often desirable to have means 

available in the shop to conduct 
periodic tests of welding operators, or 
to test random specimens collected by 
the inspector from completed work. A 
piece of apparatus for this purpose has 
been marketed recently by the Oxweld 
Acetylene Company of New York. The 
machine weighs 155 lb. and measures 28 
in. in overall length by 63 in. in maxi- 
mum diameter. It is self-contained and 





Portable weld tester, complete 


fully portable, and may be taken to any 
part of the shop or field where test is 
desired. The machine consists of a 
tubular compression member with a set 
of grips in the head and a hydraulic 
cylinder block in the base. The cylinder 
block contains a communicating pump 
and cylinder machined into a single 
block. The specimen is placed between 
the jaws and tension is applied by oper- 
ating a pump handle at the head end 
of the machine. The load is measured 
directly in pounds per square inch on 
4 suitably calibrated pressure gage. 
Specimens may be stressed up to 40,000 
lb. per sq.in—AviaTion, May, 1931. 


Glossy Dope 


ITANINE, Inc., of Union, Union 

County, New Jersey, is marketing 
a complete line of high-visibility air- 
craft colors in pigmented dope which 
dries with a high degree of gloss with- 
out polishing. It is reported that the 
flexibility, hardness, and adhesion are 
such that the dopes may be used equally 
well over fabrics, properly primed metal, 
or properly filled plywood. This factor 
simplifies shop work, as the same mate- 
rial may be used on many different 
airplane parts. The new dopes are a 
development of the No. 981 line an- 
nounced about a year ago.—AVIATION, 
May, 1931. 


Tubing Cutter 


OR use in stock rooms where tubing, 
bar, rod, of practically any material 
must be cut into lengths, a imachine 


The Campbell abrasive 
tubing cutter 
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is being manufactured by Andrew C. 
Campbell, Inc., of Waterbury, Conn. 
The material is clamped solidly on the 
table by a special fitting and the cut 
is made by a motor-driven friction disc 
mounted on a counter-balanced arm 
which swings down through the work. 
The entire unit is self-contained, incor- 
porating the motor and necessary start- 
ing switch.—AviaTion, May, 1931. 


Electro-Viscometer 


N SPRAY finishing operations with 

paint and lacquers trouble frequently 
arises from orange peel, dusty work, 
sags, etc., which may be due to in- 
accurate thinning or lack of viscosity 
control. An instrument has been de- 
signed and placed on the market by the 
De Vilbiss Company of Toledo, Ohio, 
by means of which the consistency of 
painting material may be controlled. 

The instrument is completely portable 
and requires no technique or training 
to operate. An attachment plug is 
connected to any light socket and the 
instrument adjusted to the proper 
potential by means of a control dial. 
The impeller mechanism is then im- 
mersed in the liquid to be measured 
(in its original container), the push 
button on the handle is pressed and the 
consistency of the liquid (in De Vilbiss 
units) is read directly on the viscometer 
dial— Aviation, May, 1931. 





The Black and Decker 
“Universal Twins” 





The De Vilbiss 
electro-viscometer 





Two New Tools 


WO exceptionally handy tools have 

been announced by the Black and 
Decker Manufacturing Company of 
Towson, Md., as a part of their portable 
electric tool line. The “Universal 
Twins” consist of a fe in. electric drill 
and a small electric screw driver. They 
are extremely short in length and di- 
ameter and are particularly adapted for 
working in close quarters. The screw 
driver is equipped with an adjustable 
friction clutch which automatically re- 
leases the force on the screw once it is 
driven home. Both tools can be fur- 
nished for 110, 220 or 250 volts.— 
AviaTion, May, 1931. 


Giant Struts 


UILT to support a transport plane 

carrying 50 passengers, or a maxi- 
mum normal load of 25,000 Ib., the 
world’s largest aerol shock-absorbing 
struts have been constructed by the 
Cleveland Pneumatic Tool Company of 
Cleveland, Ohio. They weigh 142 Ib. 





Strut for a 50-passenger transport 


The Regal precision lathe 
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each, have a 7-in. diameter and have an 
extended length of 113 iu. In flight 
they can be retracted to 64 in., their 
minimum length. They are so large 
that a strut, designed for an ordinary- 
sized transport plane, will be used with 
them as a tail skid shock absorber.— 
Aviation, May, 1931. 


Precision Lathe 


OOLS of a type which would 

find use in the repair and main- 
tenance shops are the Regal precision 
lathes recently placed on the market 
by the R. K. LeBlond Machine Tool 
Company of Cincinnati, Ohio. The 
machines are individually motor-driven 
and incorporate a fully enclosed geared 
head and selective geared feed box. 
They are built in five standard sizes 
ranging from 10 in. to 18 in. swing. 
They may be purchased on a deferred 
payment plan.—Aviation, May, 1931. 


Seaplane Anchor 


N anchor which may be folded for 

storage into a very small space and 
which has been used successfully on 
board seaplanes is offered for sale by 
the E. J. Willis Company of 85 Cham- 
bers Street, New York City. Weights 
of 5, 10 and 15 Ib. are available. It is 
claimed that a 15-lb. “Eze-sto” anchor 
will hold a 30-ft. cruiser in open water. 
—AviatTion, May, 1931. 


Draining Cans 


ASTE cans admirab!y suited for 

draining oil sumps, carburetors, 
or radiators have been developed by the 
Dover Stamping Company of Cam- 
bridge, Mass. It is such specialized but 
simple equipment which often makes 
for orderiy and efficient maintenance 
hangars.—AviaTION, May, 1931. 


A New Paint 


AINT material which is claimed to 

withstand temperatures up to 1,200 
deg. F., without discoloration, and to 
remain effective as a protective coating 
up to 1,800 deg. F. is marketed by the . 
Ultra Fuzon Distributing Company of 
245-249 West 27th Street, New York 
City. The material is put up in powder 
form to be mixed before using with a 
thin bronzing liquid. The basic element 
of the powder is finely divided alumi- 
num. Satisfactory results have been 
reported on the use of this material 
as a protective coating for airplane 
engine exhaust manifo!ds.—AvIATION, 
May, 1931. 


Ball Bearings 


HE use of ball bearings throughout 
airplane control systems seems to 
be rapidly on the increase as design 
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details are perfected, and several ball 
bearing and pulley companies already 
offer more or less complete lines -for 
these uses. An interesting development 
is an especially designed bearing for 
torque tubes developed by the Fafnir 
Bearing Company of New Britain, 
Conn. Due to the tolerances on seam- 
less aircraft tubing the bores of the 
bearings are made we in. larger than 
the nominal tube diameter so that a 
sleeve can be fitted between the tube 
and bearing. An abutting shou‘der 
for the. bearing can also be built on 
this sleeve—AviaTion, May, 1931. 


Catalogs 


Northrop Aircraft Corporation. An ex- 
cellent example of modern catalog 
make-up has been received from the 
Northrop Aircraft Corporation of Bur- 
bank, Cal., describing the new Northrop 
“Alpha.” The descriptive matter is well 
handled and the cuts of the assembly 
and details are unusually well done. The 
motif is modernistic throughout. 


Berry Brothers, Inc. The fifth edition of 
the bulletin entitled “Specifications for 
Aircraft Finishing,” published by Berry 
Brothers, Inc., of Detroit, Mich., has 
been received. This bulletin covers the 
problem of aircraft finishes in a general 
way and describes specifically the vari- 
ous products which they manufacture 
for various aircraft uses. Notes cover- 
ing the design and equipment for an 
aircraft dope shop are included. 


The Bird Aircraft Corporation. A cata- 
log describing the new four-place 
Kinner-Bird Airplane has been received 
from the Bird Aircraft Corporation of 
Glendale, Long Island, N. Y. The bul- 
letin is illustrated with numerous photo- 
graphs, and the complete specifications 
for the machine with three optional 
power plants are given. 


Walter Kidde & Company, Inc. A bul- 


letin has been received from Walter 
Kidde & Company, Inc., of 140 Cedar 
Street, New York City, describing the 
“Lux” Aircraft Fire Extinguisher and 
their application to various types of air- 
‘planes. Full description and prices of 
equipment for single and multi-engined 
airplanes are given. 


General Electric Company. Shops con- 
ducting extensive gluing operations will 
find Bulletin No. G. E. A.-193 A, issued 
by the General Electric Company, of 
Schnectady, N. Y., of interest. A com- 
plete line of electrically heated glue pots 
is described in this circular. 

Atlantic Metal Hose Company. Several 
types of flexible metal hose and hose ac- 
cessories designed for various purposes 
_ are described and priced in the new bul- 
letin of the Atlantic Metal Hose Com- 
pany, Inc., of New York, N. Y. 


me 


RICES were being reduced so rap- 

idly and suddenly at the Detroit show 
that most of the salesmen were running 
out of their booths to buy early after- 
noon newspapers for the latest quota- 
tions on their own products. 


If we’re going to have these price 
wars at each year’s show, with the great 
worry overnight as the next morning’s 
announcements of one’s -competitors, 
we'd suggest quoting prices “L.T.C.” 
which means, of course, “Less Than 
Competitor.” 


There had been many questions why 
the show building was kept so hot most 
of the time until it was discovered that 
the same man had bought both the heat 
and the ginger ale concessions. 


One exhibitor certainly left his guard 
down when he showed his luxurious 
amphibion with a chess board as stand- 
ard equipment. His competitors were 
soon pointing out that their ships were 
so fast there would be insufficient time 
to play chess on any trip. 


Sometimes we get completely discour- 
aged about this here, now, column, and 
become more convinced that no one ever 
reads it. After all of our recent com- 
plaints that ladies’ aeronautical ventures 
should be better and more completely 
reported, by the fashion editor if pos- 
sible, the United Press turns in only 
these few words about Miss Earhart’s 
altitude record in an autogiro, “Miss 
Earhart was clad in an _ electrically 
heated, fur-lined flying-suit.” 


The following was clipped from the 
New York Herald Tribune by H. S. M. 
on April 1, and the date line may ex- 
plain the whole item: “Rapro Lanps 
PLANES IN Foc. Answering the tele- 
phone without first making a trip to 
turn off the radio and making a second 
trip to switch it on again, is now pos- 
sible with a remote control for the radio 
set attached to the telephone, says 
Popular Mechanics Magazine.” 


Mr. I. K. McW., who seems to be our 
official attention caller from down Dallas 
way sends in a couple of items from the 
local papers: “Jack Frost To Br 
Foucat With PLanes Tonicut. San 
Benito, March 2 (Special to the 
Herald) If Jack Frost visits the valley 
Monday night he is going to get the 
surprise of his life. According to J. E. 
Bell, secretary of the San Benito Cham- 
ber of Commerce, the Thomas Morris 


 Stde Slaps 


By ROBERT R. OSBORN 
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Produce’ Company, of this city, is to 
experiment with a new method of keep- 
ing the frost from doing damage. 

“The company owns about 250 acres 
of beans near Raymondville and two 
airplanes will be stationed near the field. 
The pilots will watch the thermometers 
closely, and when the mercury drops to 
where the frost will form, the planes 
will take to the air and fly back and 
forth across the field, creating an arti- 
ficial air current which, the company 
hopes, will keep the frost away.” 

I. K. McW. reports that the airplane 
won by default, as Jack Frost failed to 
show up, but the standby charges were 
enough to remove a little frost from the 
payroll of the company operating the 
airplanes. 


With the comment, “Another one of 
those unusual things that happen in 
this ‘magic valley-—caused perhaps by 
the high humidity.” Mr. I. K. McW. 
also reports the following: 

“VALLEY PLANE To Try For REcorp. 
Mercedes, March 11. Miss Rio Grande 
Valley, the airplane in which Wallace 
Hurley, 17, plans to fly from Los An- 
geles to New York in an attempt to 
break the existing junior transcon- 
tinental record, was purchased in 
Wichita, Kan., Tuesday afternoon, ac- 
cording to a telegram from Earl C. 
Darfler, who is handling arrangements 
for the flight. The plane is a Cessna 
Mildew winged monoplane—.” 


The Intrepid Aviator says he sees 
where some chap has invented a device 
to tell the pilot when he is loading his 
wings to the danger point by lighting a 
red light on the instrument-board. He 
hopes the Department of Commerce 
won’t require him to install one on his 
Jenny as the thing is hard enough to 
fly as it is without having a red light 
glaring in his eyes all of the time. 


Our Hangar Flying Department 


Roger Williams claims it as a true 
story and says it happened to a friend 
of his out west. He had an old OX 
biplane with no brakes, which was very 
hard to handle in a wind. One day he 
was caught in a narrow part of the field 
when it was very windy and his pas- 
senger got out to pull him around by the 
wing tip. A group of megroes were 
working nearby and one of them re- 
marked to his mate: “I’d never ride 
with that fellow. Suppose he wanted 
to make a turn up in the air. T’ll bet 
I’d be the one who'd have to get out to 
pull the plane around.” 
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The adoption of Timken Bearing 
equipped landing gear for this ten 
passenger transport is another in- 
dication of the increasing use of 
Timken-equipped wheels on the 
most modern types of airplanes. 


These modern airplane wheels are 
vastly different from the crude 
wheel equipment of a few years ago. 
They are scientifically designed 
units, carefully engineered for the 


tough job they have to do. The em- 
ployment of Timken Tapered Roller 
Bearings has brought about the 
development of landing and tail 
wheels which possess both the im- 
pact resistance and lateral stability 
so necessary for safe landings. 


Specify Timken Bearing Equipped 
wheels when buying new planes. 
The Timken Roller Bearing Com- 
pany, Canton, Ohio. 


TIMKEN” BEARINGS ff 
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One of six Curtiss-Wright Flying Service hangars 
at Valley Stream, L. I. 


The Curtiss-Wright Flying Service hangar 
at the Dalworth, Texas, airport 


Curtiss-Wright Flying Service planes and hangar 
at Raleigh, North Carolina 


at 
Curtiss -Wright 


Flying Service Bases 


te] 
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Repair Shop at one of the Curtiss-Wright 
Flying Service Bases. Texaco Marfak Grease 
will be applied to rocker arm assemblies. 





QCourtiss-wricut Flying Service, with 30 im- 
portant bases throughout the United States, is 
known everywhere in aviation circles for the 
exceptionally high type of service and the 
completeness of its facilities for inspection, 
repairs and parts replacement. 

Texaco Airplane Oils and Texaco Marfak 
Grease, for the effective lubrication of rocker 
arm assemblies, are available at all the Curtiss- 
Wright Flying Service Bases. Texaco Aviation 
Gasoline is now in distribution at ten of these 
airports. All Texaco Aviation Products are on 
the approved list of the Curtiss-Wright Flying 
Service. Nothing but the highest quality fuel 
and lubricants could satisfy. 

Texaco Lubricants and Texaco Aviation Gas- 
oline are available at all principal airports. 
Write The Texas Company. 


THE TEXAS COMPANY, 135 East 42nd Street, New York 


TEXACO AVIATION GASOLINE * TEXACO AIRPLANE OILS 
TEXACO MARFAK GREASES 
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Better Tubing 
Helps To Build Better Airplanes 


* 


Neary all aircraft manufacturers whose desire 
is to produce the best airplane they know how to 
build use Seamless Steel tubing. An ever increasing 
number of them use ‘‘Service’’ Seamless Steel 
Aircraft Tubing for they have found large produc- 
tion orders of “Service” tubing shipped from the 
mill to be constant in strength, size and analysis. 
A monthly stock list of nearby warehouse stocks 


ready for instant delivery will be mailed upon request 


> 


SERVICE STEEL (COMPANY 


19 Scott Street 32 E. Front Street 1435 Franklin Street 216 N. Alemada Street 
BUFFALO CINCINNATI DETROIT LOS ANGELES 
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(Patented in the United States and Other Count-ies.) 





Considered from the only standpoint that is really im- 
portant, that of superior and uniform service, B. G. Mica 
Aviation Spark Plugs are highest in flying safety and 
lowest in service cost. They are made of the best ma- 
terials throughout, insulated with selected mica which 
is the only insulating material that will withstand me- 
chanical abuse and meet all the demands of modern 
aviation engines. They are wrought by specialists, every 
one of whom is a craftsman at his particular bench. 
Severe testing and meticulous inspection prove the 
high uniform quality of every plug. Unremitting efforts 
to improve an already good product—constant striving 
to make a better plug—have resulted in the unquestioned 
leadershipof B.G. throughout theentire aviation industry. 













B. G. Eliminates 


Ignition Interference 


This new B. G. radio shielded spark plug—in 
conjunction with shielded magnetos and har- 
ness — eliminates all ignition interference, 
keeps out dirt, water and oil and gives posi- 
tive contact. It is insulated with mica—the 
superior insulating material. It has standard 
shell and core hexes, is easily serviced with 
standard B.G. tools, and can be assembled to 
harness without solder. Terminal connections 
fit any make of shielded harness, and are in- 
terchangeable on all B.G. radio shielded plugs. 
The threaded elbow terminal prevents short- 
bend wear and tear on harness and provides 
quick accessibility. Made in types for super- 
charged and super-compressed engines to 
meet idling or full throttle conditions. 


THe B. G. CORPORATION 


136 WEST 52nd STREET, NEW YORK, N. Y. 


CABLE ADDRESS: GOLSTECO, NEW YORK CONTRACTORS TO THE UNITED STATES ARMY AND NAVY 
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Mewed Grrund- 


Timber 


Kolling Ground. 











Strike out 


most of the landing hazards 


Less than two years ago, every 
landing condition on this list 
meant real risk for the ship 
and pilot. 

Today, you can strike out 
seven of the ten, if your ship 
carries Goodyear Airwheels 
and the new Airwheel roller 
bearing brake. 

These great sofi rolling rub- 
ber pillows spread out when 
they touch the ground—and 
carry you safely through mud, 


over sand, snow and plowed 
ground. With Airwheels, you 
can make downhill or hillside 
landings—cross-wind or 


down-wind too. 


With Airwheels and Air- 
wheel brakes—you can “stop 
on a dime.” These brakes con:- 
bine power, smoothness and 
sure release in such perfect 
combination that youcan slide 
the wheels or bring up the tail 


(depending on landing sur- 
face) and still keep complete 
control. 

Think that over, you men 
who own ships and you men 
who fly them. Can you afford 
to be without this protection? 

Only Goodyear can give you 
Airwheel safety. For engineer- 
ing data, write or wire Aero- 
nautics Department, Good- 
year, Akron, Ohio, or Los 
Angeles, California. 


When you buy a new ship specify Goodyear Airwheels 









EVERYTHING 





IN RUBBER FOR THE AIRPLANE 


























SELF ALIGNING BALL BEARING 
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DEEP GROOVE BALL BEARING 


a 


DOUBLE ROW DEEP GROOVE 
BALL BEARING 


ea 


CYLINDRICAL ROLLER BEARING 


~. 


ly 
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SPHERIC 


TOWLE AIRCRAFT C@6., INC. 


Another prominent user of SKF 
Bearings in the Aviation Industry 







PERFORMANCE MAKES SKF 
THE SELECTED BEARING 


N the new Towle ... the 
first all-metal amphibian 

built in this country... SOS 
Performance takes preference 
over Price. “The selection of 
SOS Self-Aligning Ball Bear- 
ings as standard equipment on 
all hinged control surfaces on 
the Towle Model TA-3 Amphi- 
bian is the result of long exper- 
ience and tests on bearings of 


all kinds and types,” says the 


GKF INDUSTRIES, INC., 40 East 34th Street 


Chief Engineer, and adds, “we 
have always found them to be 
entirely satisfactory.” 

In addition, the twin Packard- 
Diesels which enable the Towle 
Amphibian to cruise at 100 
m.p.h. with full load ... or wide 
open at 124 m.p.h. ... are also 
SiS equipped. The certainty 
of 0S Performance in the air 
has made S30SF the selected 
bearing of 65 manufacturers in 
the aviation industry. 





New York, N. Y. 
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HORACE HEISING 
with “EDDIE” STINSON 


F8:y Aces: Riss ; Pr of Sti: Aircraft Corporation 
























EDGAR SCHMIDT *retionter 
former Flying Instructor at : 
Parks Air College; now a 
Century Air Lines pilot. 
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‘Hels a Credit 
to DARKS ATR COLLE GE 
and to CENTURY AIR LINES’ 


THOUSAND WORDS couldn’t tell you more than this letter. Here is 
further proof that the best and biggest places in Aviation are open to 
Parks graduates. .. . Air-transportation will make greater progress between 
now and January 1, 1932, than it has made since the World War. More and 
better opportunities await the trained pilot than ever before. Nothing less than 





the best in aviation-training should satisfy you. If you’ve got the right stuff in 
you, you'll get the right training at Parks. Mail the coupon for full information. 


‘SEND FOR <— PARKS. AIR COLLEGE _>°PARKS AIRPORT 


SKYWARD HO: EAST ST.LOUIS, ILL 


3 Mechanic's Course SECTION 5-AV 
— Line Service Master Mechanic’s Course APPROVED BY UNITED STATES OEPARTMENT OF COMMERCE C) Limited Commersial Course 
C) Transport Course 





Name Address . igh 














City Age 
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farther between overhauls | 
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Ir you haven’t thought of the difference 
oil can make in the amount of flying time you get 
out of your plane consider this: 


PLANES lubricated with ordinary oils re- 

quire overhauling every 150 to 250 hours. Planes 

- lubricated with Pennzoil Aircraft Oils are regu- 

larly and safely flown 300 to 400 hours without 

overhauling. In short, Pennzoil can increase the 
period between overhauls materially. 


THIS increases flying time and reduces 
: repair costs. Pennzoil gives approximately 15 hours 


*% It isn°t enough to ask 
—to be sure of lowest cost per 


¢ 


a quart 








Slightly higher 
in the West 
and Canada 
























































more flying with every refill. These are the reasons 
why Pennzoil has been adopted by America’s great 
passenger lines and good operators everywhere. 





Pennzoil is made from 100% Pennsylvania crude and noth- 
ing else. It differs from all other Pennsylvania oils because 
of the famous Pennzoil process which uses only the heart 
of the crude —the fraction richest in lubricating effi- 


ciency. Sold at most airports from coast to coast. 


The PENN ZOIL COMPANY: Executive Offices and Refinery: Oil City, Pa. 
Division Offices: New York, Chicago, Los Angeles 
British-American Oil Co., Ltd., Sole Distributers in Ontario and Quebec, Canada 


for ““Pennsylvania oil’ 
flying hour, say “PEN NZOIL” 


Hear Pennzoil Pete and Andy Sannella’s 
All Star Orchestra over WEAF and 35 other 
N. B. C. stations Monday evenings, 8:15 
Eastern Standard Time. 


PERM \T NO. 2——PENNSYLVANIA 
GRADE CRUDE Oil ASS’ N 











This seal is more than a pledge of 100% 
Pure Pennsylvania. It is our guarantee to 
you of highest quality finished Aircraft Oil. 
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+++ + + + + ALUMINUM in Aircraft+ + + + + + 








Fig. 35. Aluminum alloy aircraft fittings saad 








Varig fps for the structure, control mechanism, inter- 
plang Bther apparatus, are commonly produced as aluminum 
BS, usually in the high strength 195 alloy, and forgings, or 
Pmachined from larger wrought stock. Heat treated sand cast- 


ng alloys are also emplg teas the oleo wheels, ‘ 
spring cag) sioes, landing gear NUUnps pontoon This paragraph tells how to add 


maid , safety and, at the same time, 

The size and shape of a part and the physical properties de- shrink dead-load. 
sired in it, largely dictate the manner in which it is made. A great 
many parts now produced as castings might easily be forged, 
while others might be fabricated in this manner were a few minor 
changes made in the design. A forging is, of course, stronger; and 
while the casting may have sufficient strength for the service it is 
to perform, a forging provides an added factor of safety. The 
greater strength of the forging may be utilized in further weight . 
dJuctions by decreasing section thickness. Because of the sy The book is chockfull of 
” data that show how many 


parts may be designed to 
combine safety, lightness 


A Book for Aircraft Engineers, Builders, uns. 
Operators and Maintenance Men 


















yw 





























There are 54 engine parts that may be the last 14 years in our work with the 
made lighter and stronger when made ___U. S. Bureau of Standards, U. S. Army 
of Alcoa Aluminum. In the construction Air Corps, U.S. Navy Bureau of Aero- 
andassembly of wings,fuselages,hullsand nautics, The Naval Aircraft Factory, 
pontoons, Alcoa Aluminum can lighten and with airplane manufacturers, opera- 
the dead-load, increase the pay-load. tors, pilots and mechanics. 


There is a 29-page chapter on corrosion Don’t you want the book NOW? Send 


with numerous photographs and tables, |, the coupon. U. S. Postage Stamps 


showing specifically how corrosion may accepted. ALUMINUM COMPANY of 


be prevented. AMERICA; 2482 Oliver Building, 
All the facts have been compiled during 







pining PENNSYLVANIA. Aluminum Company of A los; 


2482 Oliver Bidg., Pittsburgh, Pa. 
Please send me “Aluminum in Aircraft.” 















Street and Numb 
City. ; State 
Name of Company 

Position. 
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HOLLAND TO JAVA 
with the World’s Oldest Air Transport Company 


Acme—P. & A. Photo 
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This Fokker transport, powered with three Pratt & Whitney “Wasp” engines, is used on the famous K. L. M. line to carry passengers, 
mail and express between Amsterdam, Holland and Batavia, Java, Dutch East Indies. 


Spanning the 14,350 kilometers (some 8,897 miles) 
that separate Holland from Java, the planes of the 
Royal Dutch Air Lines (K. L. M.) make the trip in ten to 
twelve days. By steamer the same trip requires a month. 

This picturesque air route sweeps from the ™ -ther- 
lands across Germany, Austria and Jugo-Slavia to 
Athens. Thence it crosses Turkey, Iraq and Persia to 
India, and so to Java, via Siam, the Malay States and 
Sumatra. Nearly 9,000 miles, over mountains, jungles, 


Wasp 





* REGISTERED TRADE-MARK 


é Hornet Cnginer 





plains and sea. Pratt & Whitney “Wasp” engines were 
selected to power the Dutch-built Fokker planes be- 
cause engine dependability and performance are vital 


—every mile of the way. 


Here, as on approximately ninety per cent of the im- 
portant, regularly scheduled air transport lines of this 
country, Pratt & Whitney engines are contributing the 
sort of reliability which has its only source in ex- 


perienced craftsmanship. 





THE 


* PRATT & WHITNEY AIRCRAFT CO. 
EAST HARTFORD. . CONNECTICUT, U. S. A. 


Division of United Aircraft & Transport Corporation 
Manufactured in Canada by Canadian Pratt & Whitney Aircraft Co., 
Ltd., Longueuil, Quebec; in Continental Europe by Bavarian Motor 


Works, Munich; and in Japan by Nakajima Aircraft Works, Tokyo. 
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AIN o SHINE 


ANYTIME 


Equipped with the new convertible 
cabin enclosure feature that changes 
its roomy cockpit to a closed cabin in 
but a few minutes, no sudden shift of 
the weather need stay the flight of 
The FLEET. In commercial flying 
schools The FLEET equipped with 
the new cabin enclosure serves the 
purpose of two planes in giving in- 
struction to students in both open 
cockpit and cabin types, as required 
by the Department of Commerce. An- 
other instance of FLEET economy. 





® This freedom from weather restric- 





tions is of equal importance to pri- 
vate owners whose preference for The 
FLEET is shown by the constantly 
increasing enrollment in FLEET 
equipped schools, of students who 
wish to train in the plane they event- 
ually will buy ® In a demonstration 
flight The FLEET will prove the 
superb performance, maneuverabil- 
ity, and low air-hour cost, that have 
made it the standard of its class 
throughout the Western Hemisphere 





... the most popular light plane for 


sport flying and private ownership. 








THE 


rLeeer 


FLEET AIRCRAFT INC. ¢ BUFFALO, New York 
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AMERICAN AIRPLANE & ENGINE CORPORATION 
has been formed by 
THE AVIATION CORPORATION 
to carry on the business of 


FAIRCHILD AIRPLANE MANUFACTURING CORPORATION 


and 


FAIRCHILD ENGINE CORPORATION 


at 


Farmingdale, New York 
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AMERICAN AIRPLANE & ENGINE CORPORATION 


under the direct management of 


COLONEL V. E. CLARK 


will manufacture 


PILGRIM AIRPLANES 
and 
RANGER ENGINES 
at 
Farmingdale, New York 
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Looking up at the Socony Test Plane 

which has a range of flying speeds from 20 

m.p-.h. to 120 m.p.h. It can descend verti. 

cally at less than half the speed of a man in 
a parachute. 


AERIAL 
RESEARCH 


“LABORATORY” ||| | 


. . . @ new Socony development | 











UPPLEMENTING the work of Socony Research 
Laboratories, the Standard Oil Company of New 
York is extending its “field” work to include research 


on aviation products. An Autogiro—the latest devel- 





opment on aircraft—has been purchased for this 1 
purpose. 
In the course of its work, this plane—the Socony 
Test Plane—is fueled with Socony Aviation Gasoline 
and lubricated with the new Socony Motor Oil. 
These and other Socony aircraft products, because of 
their economical and dependable performance, are 
the most popular in New York and New England 
today. 


SOCONY 


Aviation Gasoline New Socony Motor Oil 


STANDARD OIL COMPANY OF NEW YORK 
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NIMBLE FOR SPORTSMEN 


SIMPLE FOR STUDENTS! 


Z 
3 
? 


TRAVEL 


AIR 


SPORT-TRAINER 


Racy and rugged for sportsmen, sturdy and stable for 
students, the sleekly stream-lined new TRAVEL AIR 
Sport-Trainer is a striking example of the benefits you 
gain in a ship built by the biggest builders of many 


types of planes. @ For this latest TRAVEL AIR model 


offers any number of new developments in stability, . 


handling and servicing ease, and smart, sporty looks, 
which can be effected only when an organization 
builds for the whole field. @ You'll like the 
Sport-Trainer’s clean-cut lines, its smooth, sure, 
speed of over 100 miles an hour, and its cruising 


range of better than 500 miles. @ For this sturdy 





ship is so nimble getting off the ground or floating 


back, so stable in the air, that it’s indeed the 








sportiest of ships to fly. @ Powered with the Warner 
110 h. p. engine, equipped with a remarkable 
development in full tread, shock-absorbing landing 
gear plus brakes, the Sport-Trainer is designed in every 
detail to make flying not only simple but inexpen- 
sive. See this TRAVEL AIR at your Curtiss-Wright 


dealer’s now. Compare its value! Fly it on your own! 


CURTISS-WRIGHT 


AIRPLANE COMPANY 


ROBERTSON, MISSOURI 


FACTORIES: WICHITA, KAN. ROBERTSON, MO. 
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23 HOURS rrom SAN FRANCISCO 
TO NEW YORK 
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UNITED AIR LINES 
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With STANAV®O the planes of N. A.T. 
and Boeing span the continent daily 


Leave San Francisco in a Boeing Air Transport 
planeat noon-time, change to a National Air Trans- 
port plane at Chicago the following noon, arrive 
in New York in time for the theatre that night. 
Just twenty-eight hours of night and day flying 
—and the return trip is made in thirty-one hours. 


Coast-to-coast on the fastest trains takes 77% 
hours. Now by air the trip is made in one third 
the time. This first continuous air passenger route 
is the contribution of United Airlines to the 
progress of air travel in America. 


Boeing—flying the most hazardous and difficult 





part of the trip—has adopted Stanavo Aviation 
Gasoline for exclusive use in all of its planes. 
Every engine on every N.A.T and Boeing plane 
flying the coast-to-coast route is lubricated with 
Stanavo Aviation Engine Oil. 


STANAVO ¢ 


AVIATION ENGINE OIL 
AND GASOLINE 

One Brand—STANAVO. One Quality— 

the Highest Throughout the World 


STANAVO SPECIFICATION BOARD, Inc. 









Organized and Maintained by 
Standard Oil Company (Indiana) 
910 S. Michigan Ave., Chicago 






Standard Oil Co. of California 
225 Bush St., San Francisco 


Standard Oil Co. of New Jersey 
26 Broadway, New York City 
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mE BIG NEWS 






Flyaway factory 
new low price for 


of the show 


NOW COMES 






GREAT LAKES SPORT TRAINER 


The Sport Trainer is now made with an upright engine, shown 

above, or an inverted engine as pictured below. It has a high 

speed of 110 miles per hour, a cruising speed of 90 miles an 

hour, and acruising range of 370 miles in 4.10 hours. Manu- 

factured under U. S. Department of Commerce approved type 
certificates, Nos. 228 and 354. 














XPRESSING the keynote of advanced aviation... ahead of 

its field in value and performance . . . the Great Lakes 

Sport Trainer captured new interest and enthusiasm throughout 
the entire National Show at Detroit. 


There is new beauty, enhanced stability and greater visibility 
in the Sport Trainer this year. For this easy handling craft— 
always a remarkable plane in maneuverability and responsive- 
ness — possesses even greater stamina by the refinements and 
improvements incorporated in the 1931 models. 


Be sure you know why the Sport Trainer by Great Lakes is the 
outstanding value of the year. Write today for the descriptive 
folder and prices. The Great Lakes dealership is still available in 
many important centers. 


GREAT LAKES ie AIRCRAFT 


C @. 2.7 2 BS Ft 





Meri C LEV ELAN OD 








Contractors to the United States 





Arm y and Navy 
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RICHLUBE 


100% PURE PAS EAS ZS MOTOR OIL 


—is approved by every major aircraft 
engine manufacturer in the United States! 


Richlube earned this sweeping endorse- 
ment by outstanding quality. Made in 
Richfield’s own refinery in the heart of 
the Pennsylvania crude district, Richlube 
is straight-run Pennsylvania. It is not 
blended in any way with cheaper stocks! 


Richlube has been used in many of avia- 
tion’s greatest achievements. It is used in 
the planes of leading air transport lines. 
It is endorsed by Anthony Fokker, dean 
of airplane builders. All this—is added 
proof that you cannot buy a finer oil for 
your plane than Richlube. 


Try Richlube the next time your ship 
is being serviced. Available at impor- 
tant airports both east and west of the 
Mississippi River. 

RICHFIELD OIL COMPANY ~~ 


LOS ANGELES - NEW YORK CITY 


Dactties4 
Y RICHLUBEN 
Te) AVIATION ay p> 












AVIATION 
May, 1931 

































AGAIN 


CTOM CH 


COMES TO GOVRO~NELSON 


CRAFTSMEN 








‘OR the Aeronca Duplex C-3, a sturdy motor 
of 40 horsepower was demanded. At the 
shops of Govro-Nelson where 200 units of the 
Aeronca E-107A have already been built, the 
new engine, the E-113, is now in production. 


Aeronca’s choice of Govro-Nelson, based ona 
year’s intense experience with the Govro- 
Nelson built E-107A, clearly illustrates correct 
design principles, and thorough manufacture. 


YY 


Definitely, it proves that products of the Govro- 
Nelson shops are built to give the superior 
performance that is demanded in the air. 


Govro-Nelson facilities are keyed to the 
demands of the aviation industry. You, too, 
can use them to good advantage. Write us, 
without obligation, concerning any design or 
manufacturing problem. 


GOVRO-NELSON 


1931 


TO THE 
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This Exide Aircraft Battery was made to fly. 
It’s light-weight, compact, safe. 





THE ELECTROLYTE WILL NOT SPILL 





Exide Aircraft Batteries are 
SO designed that even loops 
will not spill the electrolyte 


HE Exide Battery is as dependable as it 
is safe. It helps make radio communica- 
tion certain in fog and storm. It furnishes 
reliable current for landing, navigation and 
instrument lights—starting and ignition. 
Exides have already proved their worth 
over millions of miles of sky lanes. Just ask 
your flying friends about Exide reliability 
. its compactness . . . its light weight. 
Write today for further information about 
the many types of Exide Aircraft Batteries. 
One-seater “mono” or transcontinental air 
liner—there’s an Exide to fill the bill. 


Exide Batteries of Canada, Limited, Toronto 
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You may look at Chicago like this 
and yet be battery-safe, when 
there’s an Exide in your cockpit. 


x10e 
AIRCRAFT 
BATTERIES 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 
THE WORLD’S LARGEST MANUFACTURERS OF STORAGE BATTERIES FOR EVERY PURPOSE 
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Your Jobber 
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PORTABLE ELECTRIC DRILLS 


1OUX Drills have established a reputation for accuracy, depend- 
ability and sturdiness. They have introduced an entirely new 
conception of efficient, unfailing and lasting service. 


Greater power than ever before known in drills of their rated 
capacity. Smooth, quiet operation assured by helical-cut, heat- 
treated, chrome-nickel steel gears. Ball bearings throughout motor 
and on chuck spindle. Cool-running—a new correctly designed 
system of ventilation prevents over-heating. Great strength with 
light weight—the drill body is a hard, smooth-surfaced aluminum 
die casting. 


Made in 34, ¥e, 2, 5/16 and %4 inch Heavy Duty. Also 
Ye and 1% inch Standard and a new low priced %4 inch 
Light Duty (No. 1490). 


Sioux Bench Drill Stands are available for all models of Sioux 
Drills. Also Post and Floor Drill Stands for 4, ¥g and 3% inch Sioux 


Drills. 


Only with Sioux Tools can you get the Sioux guarantee. 


|} ALBERTSON & CO. INC.7 


SIOUX CITY,IOWA.U.S 





Sioux 
Drill 
mounted 
on Sioux 
Drill 
Stand 
for 
precision 
work 
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A WRIGHT-POWERED AUTOGIRO HOVERS 
OVER THE ILE DE FRANCE! 
























My 








WRIGHT 


AERONAUTICAL CORPORATION 
PATERSON, NEW JERSEY 


A DIVISION OF CURTISS-WRIGHT CORPORATION 


>> >> >>? —2? 2 >>>? ~—2? = sB 


IME and again in racing planes 
Wright engines have sped 3 and 4 






miles a minute. And now in Pit- 
cairn Autogiros, which loaf as well as leap 
ahead, “‘Whirlwinds” are once again contrib- 
uting to the advancement of aeronautics. 


For recently a Pitcairn Autogiro gave 
chase to the liner Ile de France and overtook 
it 50 miles at sea. Pilot James Ray idled his 
“Whirlwind”... hovered above the deck... 
lowered a parcel ... then zoomed up and off 
heading for land at a speed well in excess of 
100 miles an hour! 


That’s what you get in an engine by Wright. 
Power enough to win records for speed, yet 
power so wide in range, so smoothly con- 
trolled, that it holds these nimble, gull-like 
planes to the pace of a passenger liner. 


Pilots who fly Wright engines know this 
by test. Operators know it by service and 
maintenance checks. Passengers who ride be- 
hind them know it by hundreds of thousands 
of miles of swift, smooth travel. 


And manufacturers of the Autogiro selected 
engines by Wright because they know what 
«‘Whirlwinds” can do. For in flights of more 
than 10,000 miles Autogiros have displayed 
an alertness undreamed of before . . . almost 
standing still aloft . . . to prove that it’s easy 
to fly with Wright! 


>>> >? >> — 2? 2 > 2 >>? >> > 2 
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BELLANCAS WITH SINGLE ENGINES 
DOUBLE EFFICIENCY AND ASSURE SAFETY 


IN AIR TRANSPORTATION ..... 





The AIRBUS— 


12-16 Place: Pilot with 11 Passengers and 
1,075 Ibs. of Baggage and Cargo, or 15 
Passengers and 450 Ibs. of Baggage. Range, 
570-700 Miles. Cruising Speed, 120 m.p.h. 





The PACEMAKER—6-Place Monoplane 
with Whirlwind 9—300 h.p. Engine 


The same excellent characteristics are embodied in 
the Pacemaker and the Wasp-engined Skyrocket, 


both 6-place singleengined ships which are 
known the world over for their extraordinary 
performance and have earned for Bellanca an un- 
paralleled record for safety and endurance. 





PAYLOAD: twice that of other single-engined transport planes 
of similar horsepower. Consists of 15 passengers and their 
baggage or 11 passengers and 1,075 lbs. of baggage, freight and 
mail. Can also be arranged as a private owner's cruiser, with 
every luxury of appointment. 


OPERATING COST: half that of multi-engined airplanes of 
similar load capacity. The single Cyclone or Hornet engine is 
economical to operate and utterly reliable. Fuel for 570~700 
miles, according to payload required, is provided. 
SAFETY: due to that perfection of flying qualities, control, and 
quiet comfort which only the single-engined airplane provides, 
as the history of aviation has proved. 
THE RESULT: earning capacity far beyond that of any aircraft 
as yet produced. 
All Bellanca Aircraft Manufactured under 
Department of Commerce Approved Type Certificates 


Write for Literature and Further Information 


BELLANCA AIRCRAFT CORPORATION 


New Castle, Delaware Chrysler Building, New York 
Bellanca Aircraft of Canada, Ltd., Montreal 


BELLANCA 
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“@~ARRY ON”’ is the Air Mail Pilots’ slogan. Fog, 
rain or storm does not daunt them. 


Safety devices and improved airplanes make for their 
safety in the air. 


However, safety measures are just as important on the 
landing field. Only a clear field is a safe field. Kee 
your field ‘‘clear.’’ Bar crowds from the flying area wit 
an Anchor Fence. An Anchor Fence will reduce the 


risk of accidents by giving the Pilot every available foot 
of area the field affords. 


A landing field is the Pilots’ haven of refuge. Make it 
safe. They deserve every protection. 


An Ancuor Fence do- 
ing crowd-control duty 
dering the landing of The local Anchor representative will be glad to explain 
our complete Airport Fencing service. Just 
phone or write him’to call. Or, send for a 


catalog. 


Fae eae ge oe ee 


ANCHOR POST FENCE COMPANY 
Eastern Ave. and Kane St., Baltimore, Md. 


Albany Boston Buffalo Charlotte Chicago Cincinnati Cleveland 
Detroit Hartford Houston Indianapolis Los Angeles Mineola, L.I. 
New York Philadelphia Pittsburgh St.Louis San Francisco Shreveport 


Representatives in all principal cities. Consult your local classified directory. 


NCHOR FENCES 
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The Famous 


SWiItT 
SAFETY 


CHUTES 
Now Only 


= 


‘240 


FOR PONGEE SILK 














Pilots: —Here is the greatest value in Aviation 
today. A proved superior SWITLIK SAFETY 
CHUTE (with the famous patented combina- 
tion pack cover and pilot chute) at a saving 
of $75.00. Here is the chute that is smaller, 
lighter, more compact, perfectly smooth, real- 
ly comfortable to wear, and of proved quicker 
opening — at a lower price than you would 
pay for an ordinary chute. Every SWITLIK 
CHUTE is drop tested and approved 
with A: T. C. Wire or write at once. 
WE OFFER RELIABLE DEALERS 


A SPLENDID PROPOSITION 
IN EXCLUSIVE TERRITORY 


\ Department of Commerce Officiais—Air Mail 
Pilots and Famous Flyers use Switlik Chutes 





SWITLIK PARACHUTE & EQUIPMENT Co. . 


BROAD & DYE STREETS TRENTON, N. J. 
WESTERN MANAGER — BERT WHITE— 1223 AIRWAY — GRAND CENTRAL AIR TERMINAL —GLENDALE, CALIF. 


—-* 
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Ten THousa nD lest FLIGHTS 


5M Oe 


Over a period of two years, pilots of 
the Sikorsky S-38 have cooperated 
with the engineering department of 
the Sikorsky Aviation Corporation 
by suggesting refinements of detail 
and improvements of design, making 
for greater safety, efficiency and pas- 
senger comfort in actual operation. 
Thus the S-38 has had more than 
10,000 practical “test flights” under 
exacting field conditions. Engineers 
and pilots of Pan American Airways, 
which operates a fleet of Sikorsky 
Amphibions in the West Indies, 
Central and South America, have 
made many valuable suggestions, 
ninety-two of which have been 
adopted. These valuable improve- 
ments are now incorporated in the 
1931 model S-38, and most of them are 
found in other Sikorsky Amphibions 
—the 5-place S-39, the 16-passenger 
S-41 and the new 40-passenger S-40. 














SIKORSKY 


i = x 
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Capt. Boris Sergievsky, who has established 
several world’s records in Sikorsky Amphibions 


A few of the improvements suggested 
by Pan American operation are: 


Rubber walk-way on wing replaced by 


quartz 


Stanchion posts of monel metal to 
prevent corrosion 


Hydraulic brakes 


Gasoline capacity increased to 330gallons 


AMPHIBION 





Control wires in cockpit covered 

Master ignition switch installed 

Engine nose cowlings split for easy 
removal 

Navy towing attachment installed in 
addition to present system 

Instrument wiring changed to prevent 
compass deviation 

Additional steps installed on landing gear 


Overhead air intake with scoop installed 


Powered with two 420 H. P. Wasp 
engines, the S-38 flies ten persons at 
a cruising speed of 110 miles per 
hour. Equally adaptable to land or 
water operation. An exceptionally 
high type of amphibion airplane 
for executive transport. Sikorsky 
Aviation Corporation, Bridgeport, 
Connecticut. Division of United 
Aircraft & Transport Corporation. 





WORLD'S RECORD 
FOR ALTITUDE 
WITH LOAD 
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GENERAL ELECTRIC TACHOMETER 
... like accuracy in a synchronous electric clock... 


IS BASED ON 
ALTERNATING 
CURRENT 






HE indications of the General Electric tachometer for 
St tench engines depend on the frequency of the alternat- 
ing current produced by a small generator. This generator 
has no commutator and no brushes; it replaces the conven- 
tional tachometer drive shaft on the engine and produces a 
pulsating current that is always in synchronism with the 
speed of the engine. The indicating instrument measures the 
frequency of the pulsations in terms 
of rpm., through the medium of a 
small transformer, so that fluctua- 
tions in voltage do not affect its 
accuracy. Let us send you com- 
plete information. Address 
General Electric Company, 
Schenectady, New York. 











GENERAL ELECTRIC 
<= AERONAUTIC EQUIPMENT => 


SPECIALISTS IN NEW YORK, WASHINGTON, DAYTON, AND LOS ANGELES 





























BUILDING 


STAMINA INTO CHANCE VOUGHT AIRPLANES 


To this inspection table comes every tubu- 


lar part—and only perfect units ever pass it. 


Welded into the engine mount and fuselage 
of every Chance Vought airplane are dozens 
of pieces of tubular steel. Rigid specifications 
fix the formula for the material. Careful in- 
spection and tests of stock as it is received 
make certain that it meets requirements in 
strength, hardness, ductility and elasticity. 


Then, when frame members are cut for 
assembling, after sand blasting to remove all 
dirt and grease, they pass to the inspection 
table shown above. Electric spinning and a 
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high intensity inspection lamp equipped with 
magnifying lenses help skilled inspectors to 
spot the smallest flaw. And only perfect parts 


pass on. 


There you have one of the basic reasons 
why Vought planes stand up in the rigorous 
service of the Navy and the Marine Corps. 
Launched from catapults . .. landed on surg- 
ing steel decks .. . halted by relentless arrest- 


ing gear... 
modern Vought plant at East Hartford, thrive 


these airplanes, built in the 


on hard service. Chance Vought Corporation, 
East Hartford, Connecticut. Division of 


United Aircraft & Transport Corporation. 


=] CHANCE VOUGHT 
CORPORATION 
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BENDIX 
ROLLER BEARING WHEEL 


This development is a major advance in effective ground handling 
—Bendix Airplane Wheels equipped with roller bearings. 


The advantages are definite and important— 
Brakes and brake drums are concentric—permanently. 


Pack the bearings—no attention or maintenance 
expense for months. 


Reduce take-off run up to 10 per cent. 
These units range from 6 inch brakes for power gliders to 26 inch brakes for 


15 ton transport planes. Built to U.S. Army Air Corps, U. S. Navy, S. A. E. and 
Tire and Rim Association standards. 


BENDIX BRAKE COMPANY 
SOUTH BEND, INDIANA 


(Subsidiary of Bendix Aviation Corporation) 


BENDIX @ BRAKES 


FOR SAFETY 
FULLY PROTECTED BY PATENTS AND APPLICATIONS IN U. S. AND ABROAD 
Air Mail Saves Time 


— Se 
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LEECE- 
NEVILLE 


PIONEERS IN “CON- 
TROLLED ELECTRICAL 
ENERGY FOR THE 
AIRPLANE” 





In 1920, the Leece-Neville Co. of Cleveland, Ohio—hav- 
ing pioneered in the development of electrical equip- 
ment for motor cars and trucks— turned its skill and 
experience to the problems of electrical equipment for 
the airplane. And it was but natural that, in this new 
field, its engineers should incorporate the time-tested 
dependability of NORMA-HOFFMANN Precision Bearings. 
The Leece-Neville Type “E-3” Generator Where failure would be most costly—where safety is par- 
ai ir Getas ouneaann. Tips amount—PRECISION contributes another vital element 
| | a tay alps erg tee coun in the over-all safety factor of both plane and equipment. 
for radio. Both types have NORMA-HOFF- 


MANN Bearings at drive end, commutator Send for the NORMA-HOFFMANN Catalogs. 
end, and spline sha/t. Let our engineers aid you. 





PRECISION a 


BALL, RVLLERKR AND THRUST 
NORMA-HVFFMANN BEARINGS CORPORATION STAMFURD, CONN., U.S.A. 
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Pow ER 


RT high ALTITUDES 


ae \ Thanks to the mixture control on all Strom- 
berg Aircraft Carburetors, power at high 
altitudes is no longer a thing unattainable. 




























This mixture control, operated handily from 
the dash board, enables the pilot to com- 
pensate fully for the change in fuel mixture 
that takes place as the plane climbs higher. 
With this controlled increase or decrease in 
the amount of fuel entering the carburetor, 
naturally the engine’s power is not cut down 
in proportion to atmospheric density. 4 
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Solving this problem is but one of the ways 
Stromberg engineers have aided in the de- 

velopment of aircraft engines. Theirs is an 

experience of 22 years. Perhaps they can 
help you with your own carburetion prob- 
lems. Inquiries are invited. 


Over 95 per cent 
of the Aircraft 
engines being 

built in the 
United States 
today are 
Stromberg 


equipped. 













STROMBERG CARBURETORS 


BENDIX STROMBERG CARBURETOR COMPANY 


& «SUBSIDIARY OF BENDIX AVIAITON CORPORATION» 


701 BENDIX DRIVE - SOUTH BEND, INDIANA 











ORE feeder lines are starting in operation 

this spring than ever before. For there are 
real possibilities in them and in charter and taxi 
work at your airport, provided a wise choice is 
made of planes. 

And it has been proved in cold, black figures that 
the profitable ship for this kind of work is the Fokker 
Super-Universal. It is economical to operate, sturdy, 
speedy and durable. 

Powered by a Pratt & Whitney 425 h.p. “Wasp” 
engine; six passenger seats and baggage or lava- 
tory room. | 

The Super-Universal is in profitable use by many 
of the most successful lines, such as Western 
Canadian “Airways, Mid-Continent Airways, Dixie 








AVIATION 
May, 1931 


FOKKER 
‘SUPER-UNIVERSAL 


by the feeder line 


Flying Service, Southern Air Transport and National 
Parks Airways. 


A Limited Number of Real Bargains 


We have on hand certain Super-Universals and other 
Fokker planes that have been used as demonstrators 
—at bargain prices. The list includes: 


STANDARD UNIVERSAL 
SUPER-UNIVERSAL 
F-14A MAIL PLANE 


F-10A TRIMOTOR 
F-11A AMPHIBIAN 
F-32 


These airplanes are in splendid mechanical condi- 
tion; “new” in appearance and are fully guaranteed 
by us. The number is limited but while they last, 
they represent exceptional profit opportunities. 


- FOKKER - 


AFFILIATED WITH GENERAL MOTORS CORPORATION 


FOKKER AIRCRAFT CORPORATION OF AMERICA. GENERAL MOTORS BUILDING. NEW YORK 
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BRONZE 


BEARINGS 


BALL 


BEARINGS 


ROLLER 


BEARINGS 


ORMICA control pulleys for aeroplanes are 
made in all the popular sizes in three types. 


You may have self-lubricating bronze bearings, ball bearings or roller 
bearings. The anti-friction bearings are available in metals that will 
not corrode because of salt air. They are lubricated so that operation 
is unaffected by great extremes of temperature. The pulley itself has 
very low moisture absorption and does not change its dimensions to an 
important extent either because of changes in temperature or humidity. 




















Formica also offers a line of fairlead bushings, and light, durable and 
very handsome lining for cabins in over 20 attractive colors. 


l Write for literature 


THE FORMICA INSULATION COMPANY 
4628 Spring Grove Avenue, Cincinnati, O. 


ORMICA’ 
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“$PEED-FILTERIN 


MEANS ALL IMPURITIES REMOVED AT # 


This battery of 3 Aeropits at Le Bourget, France. 





LESS FIRE AND 
FIELD HAZARDS 
WITH THE 4 &B 
AERCPIT 


Sooner or later it had to come—this 
fueling service purposely planned and 
built to fit airport needs! Airports 
are not street corners, nor do ships 
have the navigability of automobiles. 
That’s why the G & B Aeropit takes 
gas out to the flying line. That’s why, 
too, it lies flush with the ground so 
planes can run over it without danger. 
The Aeropit provides one-man fueling 
service—where such service is wanted 
—available 24 hours of the day. To 
both airport and operator it offers the 
maximum of convenience with the 
minimum of risk. Write for details. 
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G & B Filter Funnel— 
modern high-speed filtering 
device, regular use of which 
“should add 200 hours to 
the life of a motor,” ac- 
cording to aviation expert. 


'® When you fill up your gas tank, you’re really buying power with 
safety—uniform power which will wing you through space without a 
sputter from your motor. Unfortunately, as every airman knows, 
impurities find their way into fuel. 


@ We built our Filter Funnel to make sure you get water-free, dirt- 
free gas—full-power gas—at all times. Here’s the efficient filter you’ve 
waited for, combining thoroughness with speed. By actual test the 
Filter Funnel has proved 23-gallons-a-minute faster than chamois 
doing the same job. Takes out water, as well as sand, lint and sedi- 
ment, at 26 gallons per minute. It’s a protection you can’t afford 
to be without. 


@ Write for our report showing universal need for the Filter Funnel 
and proving that this filter can materially lessen the risk of motor 
trouble at take-offs or during flight. Free on request. 


GILBER’ 


MANUFACTURING 
SPRINGFIELD 
GASOLINE AND Olt 





COMPANY 
MASS., U.S. A. 
FUELING EQUIPMENT 











A few of many Aeropit-equipped airports: 
Abilene, Tex.; ae ae Mass.; Cleveland, 
O.; Newark, N. - Kansas City, Kans Kans.; 
Sait Lake City, Utsh, Washington, D. C.; 

and Croyden, England. 
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STINSON A995 


215 H. P. 4-Passenger Cabin Plane, with the 














World’ 
Champion 
Motor 


Lycoming motors in Stinson planes operated by the New York-Philadelphia- 
Washington Airways alone have flown 780,300 consecutive engine miles 
without failure of any sort—a record, we believe, never before approached. 











THE WORLD’S LARGEST BUILDER OF CABIN PLANES 


The company that builds more cabin planes than all 
others combined offers this 4-passenger Cabin Plane 
at $4995. This is why Stinson is the accepted stand- 
ard of aircraft value. Because of Stinson’s long ex- 
perience, vast resources, tremendous purchasing 
power, and manufacturing facilities, Stinson was the 
first to make it possible to buy this type of plane for 
less than $10,000. Being a part of a group of indus- 
tries with $50,000,000 in assets, it is self-evident 


OTHER STINSON PLANES: Four Passenger, 300 H. P. Wasp — 
$8,995 + Stinson Airliner Eleven Passenger Tri-Motored Transport — 
$25,900 + Eight Passenger, Tri-Motored Executives’ Model, prices 
upon request. - All prices F. O. F. Wayne, Michigan. Equipment other 
than standard, extra. Prices subject to change without notice. Stinson 
Aircraft Corporation, Wayne, Michigan. - Division Cord Corporation. 





why Stinson alone offers a superior product for less 
cost. The Stinson plane has 51 advantages found 
in no other plane. Why pay more and get less? We 
invite you to write us for a list of these advantages. 
Also, it is significant that products that come from 
the group of which Stinson is a part, once estab- 
lished in design, remain unchanged for a long 
period. It is our belief that the design of this Stinson 
plane will be standard for many years to come. 


// POWERED 
\ LYCOMING/ 
= Se 











F.O. F. WAYNE, MICH. 
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@ BIRD 110 hop. 
Warner 3-place open 
cockpit, dual control, 
approved type certi- 
ficate No. 382, $4250. 


@ BIRD 165 hop. 
Wright 3-place open 
cockpit, dual control, 
approved type certi- 
ficate No. 387, $5870. 


The 


SAFE 


Airplane 
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@ The already famous new 4-place open cockpit 125 h.p. 


Kinner BIRD which can be fitted for dual instruction in ten 
seconds by folding forward the extra seat 








@ A limited number of 
OX-5 BIRDS, approved 
type certificate No. 
101, with new engines, 
are available at $2195 


ALL BIRD 


eae $4395 








PLANES 





THE MOST 
COMPLETE LINE 
OF AIRPLANES 

IN AMERICA 
TO INCREASE 
THE DEALERS' 
CHANCES FOR 

COMPLETE SUCCESS 


BIRD AIRCRAFT CORP. 





ARE EQUIPPED 












AVIATION 
May, 1931 


An outstanding 5-place Kinner-powered cabin plane at 
$4995, with efficiency to carry big payloads and ali the 
safety for which the BIRD hes always been famous. 





PRICES THAT 
DEFY COMPETITION. 
A DEALERS' PLAN 

THAT MEANS 

REAL PROFITS. 

GET IN TOUCH 


WITH US AT THE 
FACTORY 


GLENDALE, L. I., WN. Y. 














WITH LUGGAGE COMPARTMENTS 


BIRD 100 hp. @ 
3-place open cockpit, 
dual control, approved 
type certificate No. 
239. Price . . . $3895 


The 4-place Kinner @ 
BIRD equipped with 
pontoons has taken off 
repeatedly fully loaded 
to 2800 Ibs. in 15 sec. 


A seaplane with the @ 
performance of a land- 
plane. The land and 


* water gears are quick- 


ly inter - changeable. 


The 


SAFE 


Airplane 
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- the LYCOMING... 


it’s 


NICKEL STEEL 









Hependable Materias, 
are the best assurance of 
ble 


Lycoming R-580 aero engine, 
A. T.C. No. 42. Manufactured by 
LYCOMING MANUFACTURING 
COMPANY, Williamsport, Pa. 


@ Lycoming...prominent builder of automo- 
tive and marine engines...has combined 
modern engineering skill with sound metal- 
lurgical practice in producing this 9-cylinder 
radial airplane motor. Especially significant 
is the use of Nickel and Nickel-chromium 
Steels for all parts subjected to stress or 
shock, as is shown in the appended table. 

The high impact strength and uniformity 
of structure obtainable in heat-treated Nickel 
Alloy Steels make them the most suitable avail- 
able material for airplane engine parts where 
unquestioned dependability is essential. Stan- 
dard practice of the aircraft industry, both in 
America and in Europe, gives ample evidence 
that these facts are generally accepted. In 
addition to the Lycoming engine, more than 
AO other well known models made in America 
employ Nickel Alloy Steels for vital parts. 
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Niekel Alloy Steels specified for 
various parts of Lycoming engines: 


S. A. E. 3240 
Crankshaft 
Master rod 
Tachometer gears 
Tachometer shaft 
Valve rocker pin 


Distributor shaft 
plugs 


S. A. E. 2515 


Cam follower 
roller guide 


S. A. E. 2320 
Misc. Keys 


S. A. E. 2330 


Exhaust pipe con- 
nection 


Thrust bearing nuts 


Propeller hub cone 
nuts 


Main bearing 
spacers 


S. A. E. 3250 


Crankshaft bolts 
and nuts 


Cam follower 


Cam follower roller 
pins 
Valve keys 


Valve rocker roller 
pins 


Tachometer shaft 
sleeve 


Valve rocker sleeve 


S. A. E. 3140 
Lifting Eye 


Cam spider rivets 


Valve rockers 


S. A. E. 3115 
Cam 


Cam follower rollers 


S. A. E. 3135 

All studs 

Misc. bolts 

Misc. nuts 

Misc. screws 
Distributor coupling 
Propeller hub pins 


Cam idler gear 
washer 


Crankshaft sleeve 
Crankshaft plugs 


Oil pump driven 
shaft 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N. Y. 


Miners, refiners and rollers of Nickel...Sole producers of Monel Metal 














WN 
/ Nickel 


Send for new Directory of 
American Aircraft Engines 
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Read these rapid- 
fire facts for those 
who think 
“all oil is just alike.” 


Gulfpride is the one aviation oil 
refined by the Aluminum Chloride 
process, using material which 
costs $100 per ton. Many other 
oils are refined with acid at $10 
a ton. Gulfpride quickly dem- 
onstrates the difference in better 
lubrication, more air-hours be- 
tween service overhauls, and a 
cleaner motor. 

Gulfpride Oils leave less than 
one-fifth as much carbon residue 
(Conradson test) as the next 
best Paraffin Base Oil of com- 
parable viscosity on the market. 
That is why Gulfpride makes a 
sweet motor stay sweet. There 
is nothing to foul her up. Ask 
for Gulfpride at the field. 





.-- THERE’S 





NO GAMBLE 










on this quality 











Better lubrication... more divinities be- 
tween overbauls.. 


. and a cleaner motor. 


°GULF REFINING COMPANY: 




























MORE AIR HOURS 
Gulfprice holds its body at high 
temperatures and resists break- 
ing down under motor heat. It 
is highly resistant to oxidation 
and emulsifying action. 

Gulfpride is made in five vis- 
cosities; 75-100-120-150 and 
200 at 210° F, providing a su- 
rerior lubricant for all types of 
aircraft motors, under all oper- 
ating conditions. 

Ask for Gulfpride and you'll 
never be grounded because of 
oil-caused trouble. 


GULF REFINING COMPANY 
General Sales Offices 
Pittsburgh, Pa. U. S. A. 
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No. 8 of a series of advertisements on “How Superlative Quality is Built into Roebling Wire Rope”. 








Where STEEL gets its STAMINA 


T IS in the wire drawing mills that the 

wire for Roebling Wire Aircraft 

Products gets much of the toughness and 
durability for which it is famed. 


Here, the wire is cold drawn through 
steel dies—in and out, again and again. 
Then at carefully calculated intervals it 
goes to the tempering furnaces—then 
back for further drawing. And during 
every step of this process, additional stam- 
ina is painstakingly “worked” into it. 


At Roebling, wire drawing is considered 
of vital importance. Infinite care is exer- 
cised throughout the operation and the 
methods used are based on years of devel- 
opment. Only highly skilled wire drawers 
are employed and most of these men have 
had from 10 to 35 years of experience. 


JOHN A. ROEBLING’S SONS COMPANY 


WIRE ...WIRE ROPE...WELDING WIRE...FLAT WIRE 
COPPER aad INSULATED WIRES AND CABLES 
WIRE CLOTH and WIRE NETTING... Export Dept., New York 


TRENTON, N.J. Branches in Principal Cities 


ROEBLING WIRE AIRCRAFT PRODUCTS 
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PLANE WITH CONVENTIONAL PLANE WITH MARTIN 333 | PLANE WITH CONVENTIONAL 
“IN LINE’ MOTOR INVERTED MOTOR RADIAL MOTOR 



















OBSTRUCTS ‘UNOBSTRUCTED OBSTRUCTS 
VIEW VIEW VIEW 
FORWARD FORWARD 
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LOWER HIGHER 
PROPELLER PROPELLER PROPELLER 
SHAFT SHAFT SHAFT 


















THE SILHOUETTES 
TELL THE ST ORY - - - Cleaner oteonns-titliens Greater Visibility 


and Higher Propeller Clearance with the 


MARTIN 333 INVERTED MOTOR 


LEANER stream-lining is obvious at a glance. 

Greater visibility forward is made equally apparent 
by the upper horizontal line across the three silhouettes. 
Higher propeller clearance is plainly indicated by the 
lower line—drawn through the propeller shaft of the 
Martin Motored plane. To obtain equal clearance with 
a conventional ‘‘in-line’’ or radial motor, it would be 
necessary to increase the height of the landing gear by 
8 to 15 inches. 


Notice also in the illustration above how the short, 
direct exhaust stacks of the Martin 333 Motor discharge 
through the bottom of the fuselage, thus protecting the 
pilot from hot exhaust fumes. 


A few of the many other important advantages are: 
120 horsepower at 2100 R. P. M. from a motor weighing 
265 Ibs. No push rods or rocker arms to oil and grease. 
No valve clearances to check and adjust. Valves are 
kept in a constant bath of oil, and the only oiling job on 
the entire motor is putting oil in the oil tank. 


To airplane manufacturers and others interested in the 
inverted, four-in-line Martin 333 Motor (A. T. C. No. 
59) we shall be glad to send further information and 
detailed specifications upon request. 


THE GLENN L. MARTIN MOTORS CO. 
A Subsidiary of the Glenn L. Martin Company @ Baltimore, Maryland, U.S.A. 








EEN eR a 


LET A SE Ae 


—_— 


RTE LET eet 
Sat ee ea 


= 


sage egreeegnton os 


mentee 


se ac 


Tpaaneaenaepen 7 


blies made with machine screws 





AVIATION 
May, 1931 





529, 190 metal-twisting J d TAKS 








ee. but Self-tapping Screws DID NOT LOOSEN 


A tm =From the Columbia University Testing 
Laboratories comes further proof that a 
manufacturer does not sacrifice assembly 
_ security when he takes advantage of the 

fastening economies afforded by Hardened 


Self-tapping Screws:— 





By means of a special shake-test machine, a radio 
receiver taken right from the stock 
of the maker was subjected to ex- 
ceptionally heavy vibration stresses. 
So severe was the vibration that 
many of the sheet metal parts of 
the set were twisted and broken. It 
was a stiff test for assemblies be- 
cause vibration is the chief cause 
of fastening failure. The six assem- 


See tight 
Self-tapping Screw in metal 


These microphotographs tell the story 





could not stand such a jolting ... they quickly fell 
apart. Yet not one of the 44 fastenings made with 
Self-tapping Screws loosened. 


Other unbiased, scientific tests show that under tension 
and shear stresses, too, Self-tapping Screws hold 
better than the fastening devices they usually replace. 
The user of these unique Screws actually obtains 
stronger assemblies... in addition 
to fastening speed and economy, 
which results from eliminating tap. 
ping and other assembly difficulties. 
Send for our two free booklets. One 
tells all about the security tests. 
The other describes the way leaders 
in the metal working industries 
save money through the use of 
Hardened Self-tapping Screws. 


rement of Note loose fit of machine 


screw in tapped hole 


PARK E R-KALO N s agate ie ; G Sheet Metal Sc rews 


PATENTED APR. 1. 1919 — No. 1200232 — MAR 28. 1922 — No 141NVe4 














PARKER-KALON CORPORATION, Dept. M., 192-200 Varick Street, New York, N. Y. 


Send me free booklets on the Security and Economy of assemblies made with Selftapping Screws, 
es ae ee 
NN ORIEL IY ge 2 EE ED ON ERIE a sf 


AUG 14. 1923 — NO. 1465148 — FEB 10 1925 — No 1526182 — OTHERS PENDING 
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JACOBS 150 


MODERN 






The Only Engine 
Designed for Cowling 


JACOBS 150 is the only Engine designed 
tor cowling ring. The exposed rocker arms of 
the JACOBS allow it to be serviced more 
easily and quickly with the cowling in place 
than the ordinary Engine without cowling. 


Made of the finest heat-treated alloy steel 
and aluminum, each part is precision tested 
for minute accuracy. Furnished with mounting 
board and combination collector ring and 


cowling. A COMPLETE POWER UNIT. 


Bacoss AIRCRAFT ENGINE Co. 


CENTRAL <=) i = AIRPORT 





CAMDEN, NEW JERSEY 
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normal requirement for private ownership and commercial operation. _[/) Zia me 





The popular “F” series, still further refined, remains the backbone of the line... It was the 


outstanding new airplane design of 1930 and led all others in sales... It is available with 


Kinner, Warner and Menasco power plants... and also, in the “Model F-2”, with Continental 


= 
> 


wy 





y, 
i 


Ka, is WACO's bid for 





leadership likewise in the field of cabin airplanes ... Shown for the first time at Detroit 
last month, it was one of the sensations of the Show. @ At higher prices are the famous 


Wright-powered WACOs... the stalwart “225” Straight-Wing and the 





spectacular Taper-Wing . . . holders of numerous records, consistent winners of countless air 


events. @ The price range is from $4450 to $8525... Heywood starters are standard equip- 


ment on all models ... and WACO prices, as always, include complete equipment, flyaway, 


without any extras to be added. Full details on request. NN SA 
AIRPLANES 


THE WACO AIRCRAFT COMPANY...TROY, OHIO. “ASK ANY PILOT” 
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Undivided Responsibility 






















THE LIGHTEST 165 H.P. AIRCRAFT 
ENGINE ON THE MARKET 


7-cylinder radial. 165 h.p. at 2000 r.p.m. 
Navy test rating 177 h.p. 




















laboratories before the first machining process is 

started. Every machine process—every test—is 
The Continental A-70 second series 165 h.p. air- conducted by Continental at the Continental 
plant—and must meet Continental's rigid speci- 


craft engine is thoroughbred. From design to 
fications for acceptance. 


finished product this engine carries the re- 
sponsibility and reputation of Continental. This means that the Continental guarantee is 
All raw materials are subjected to based on a Continental-built engine 
—and that their responsibility 
to you is UNDIVIDED. 


complete chemical analysis and 
physical test at the Continental 





CONTINENTAL AIRCRAFT ENGINE COMPANY 


General Office and Factory, Detroit, Michigan 


[ontinental Fngines 


for the airways of America 
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rRIGHTS Witte THOMPSON. VALVES 









This advertisement is one 
of a series recording 
historic flights in which 
% Thompson Valves were 
: used. 


FLASHING 


WITH HAWKS FOR A TWO-WAY 
CROSS-CONTINENT RECORD 


On August 6, 1930, Capt. Frank Hawks raced the sun 
westward from New York to Los Angeles in his trim 
little Travel-Air monoplane, setting a record non-stop 
mark of 14 hours and 50 minutes against the prevailing 
winds. A week later, taking off before dawn for the 
return trip eastward, he kept a dinner engagement 2800 
miles away after only 12 hours and 25 minutes of flying! 

Across the continent and back in elapsed time hardly 
greater than the span of a single day! Naturally, such 
remarkable speed imposed a grueling test on the Wright 
Whirlwind motor that made it possible. And, naturally, 
like so many other motors of leading makes which have 
come through such record-breaking tests with flying col- 
ors, it was equipped with eighteen Thompson Valves. 
THOMPSON PRODUCTS, INCORPORATED 


General Offices: Cleveland, Ohio, U.S. A. 
Factories: CLEVELAND and DETROIT 





Thompson Valves 
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AMERICAN ENDURANCE RECORD 


WITH THE PAC KARD- 


A Jacksonville last month a 225 h. p. Packard-Diesel powered 
Bellanca exceeded the American and came within one hour 
and thirty-five minutes of equaling the world’s Non-Refueling En- 
durance Flight Record. Taking-off in 31 seconds on April 12th with 
o gross load of 6,666 pounds, including 458 gallons of fuel oil, 
the ship stayed aloft 73 hours and 48 minutes—exceeding by 14 
hours and 29 minutes the American record made in 1928 by Brock 
and Schlee with a 225 h. p. gas engine. 


Only a violent storm accompanied by total loss of visibility, which 
forced the Bellanca down with engine functioning perfectly and 
with enough reserve fuel for several hours of additional flight, 
prevented the almost certain capture of the world’s Non-Refueling 
Endurance Record of 75 hours, 23 minutes. This record is recog- 
nized as one of the most important and sought-after records in 
aviation, for not only must the powerplant function perfectly and 
economically during the grueling flight but at the start it must pull 
a tremendous load off the ground. 


The power, endurance and economy demonstrated by the Packard- 
Diesel on this phenomenal flight are but typical of its every-day 
performance. To commercial operators and air-line owners the 
Packard-Diesel points the way to greater pay-loads and increased 
reliability of operation under all flying conditions. 


PACKARD MOTOR CAR COMPANY 
DETROIT. MICHIGAN 
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Walter Lees, left, pilot, and Frederic A. 
Brossy, co-pilot of Packard-Diesel powered 
Bellanca on the record-exceeding flight. 


ASK THE 
MAN WHO 
OWNS ONE 
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ercamp from | Seaplane landing privileges 
100 mile$ away. | ore not costly—often free. 





IT’S TIME TO TALK 
TRANSPORT 





PR, load days are here again—on the water! Operators who plan now to 
convert their land planes to seaplanes with EDO all-metal Floats will find 
plentiful profit in bringing short hop, charter and commuting service to the 


unnumbered thousands who seek their recreation near the water. 


en any well-known make of plane may be licensed on an interchange- 
able, standardized EDO installation. EDO Floats are ready now for prompt 
shipment. Full particulars and cooperation is yours for the asking. Address 
EDO Aircraft Corporation, 600 Second Street, College Point, Long Island, N.Y. 





Fogg's Navy at Lake Winnipesaukee. 


Robert S. Fogg (at left) THE FLOAT Makers 
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nnouncin -, . . the new type 


<3] J HEYWOOD STARTER 
: as standard equipment 


on all WACO planes 















ee 





Model “‘RNF’“—Three place open plane 
powered with 
WARNER “SCARAB” 110 H. P. 


Model “MNF”=—Three place open plane VY Model “C’'—Four place cabin biplane 
powered with - powered with 
wy 


MENASCO PIRATE 120 H. P. A 70-2 165 H. P. CONTINENTAL 





q44 
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Model “INF’“—Three place open plane v Model “‘F2“—Three place open plane Y Waco “TAPER WING“‘—Three place open plane 
powered with Vv powered with powered with 
KiNNER B-5 125 H. P. v CONTINENTAL A 70-2 165 H. P. Vv WRIGHT “WHIRLWIND” 240 H. P. 


a, 




















The WACO Aircraft Co., largest producer of aircraft in the 
country has adopted the Heywood Starter as standard equip- 
ment on all planes. 
Here indeed is a whole hearted endorsement of the worth of 
the Heywood! 
Following is the list of planes manufactured by WACO: 

Model “RNF” Three place open plane 

Model “INF” Three place open plane 

Model “C” Four Place Cabin Biplane 

Model “F2” Three place open plane 

Model “MNF” Three place open plane 

WACO Taper Wing Three place open plane 
WACO “225” Straight Wing 

Long characterized by the great care used in engineering, design, 
and construction, WACO again shows outstanding progressive- 
ness by the adoption of the Heywood Starter. Each purchaser 
is now offered the beauty, safety and dependability for which 
WACO is famous, together with the convenience of sure, 
instantaneous starting from the pilot's seat, afforded by the 
Heywood Starter. 


SKY SPECIALTIES CORPORATION 
3651 Hart Avenue - - Detroit, Michigan 


START*> ER 
HEYWOOD 
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The LUX Extinguisher Takes 
the Terror Out of Fire.... 


NGINE fires hold no terrors for those who fly on 

Lux protected planes. At the first sign of fire, 
one quick pull on the Lux control handle releases 
the Lux Extinguisher and envelops the entire engine 
in a harmless cloud of fire-smothering carbon di- 
oxide gas. All flames are extinguished instantly— 
even those in gasoline flowing from a broken fuel 
line — for fire cannot exist in carbon dioxide. 


Two departments of the United States govern- 
ment and several transport operators have tested 
the Lux Extinguisher under actual flying conditions. 
In these tests, Lux extinguished fires in the severest 
slipstreams, against which all other devices were 
ineffective. So amazing were results that over 300 
planes have been equipped with Lux Extinguishers 
during the past yeor. 


Investigate the new Lux Extinguisher. It is available 
in sizes suited for single, twin and tri-motored planes. 























Hahn Shielded Plugs Assure 


Perfect Radio Communication 


N STORMS, fog or darkness, perfect radio commu- 
| nication often prevents disaster. Hahn Spark 
Plugs, in conjunction with shielded harness and 
shielded magnetos, make it possible for you to pick 
up weather broadcasts and beacon signals without 
the slightest interference from the ignition system. 


Five air transport lines are using Hahn Plugs, not 
only because they are radio-shielded, but because 
of their remarkable operating characteristics. They 
are moisture proof, non-fouling in hot or cold en- 
gines and will not pre-ignite. In service, Hahn Plugs 
frequently run for more than 400 flying hours. 


Hahn Plugs are insulated with mica. The electrodes 
are a radical improvement in spark plug design. 
Their large area prevents burning away and assures 
a constant gap. 


If you are interested in radio-shielding or improv- 
ing engine performance, investigate the Hahn Plug. 


Folders describing Hahn Plugs or LUX Extinguishers will gladly be sent upon request. 
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Warner engines are made in two sizes— 


the 7 Cyt 110 H. P. Warner Scarab 


and the 5 


Cyl. 90 H. 
Scarab Junior. 


P. Warner 


WARNER fearab’ ENGINES 


















with the Pilot 


Warner makes no claim to being first choice 
of every individual pilot 


hae Personal preference and other factors play too 


strong a part for that. 


But Warner can say, that almost universally, 
pilots proclaim Warner design and 
Warner performance to be of the high- 


est calibre. 


Rn Such a preponderance of favorable opinion 


can mean but one thing. That Warner 
has succeeded in doing that which it set 
out to do—to build an engine which in 
its power class would be pre-eminent and 
give that type of performance which every 
W arner buyer has the right to expect. 


WARNER AIRCRAFT CORPORATION 
DETROIT, MICHIGAN 











E~HIGH 


cM Re on oe ah se st a 


Op mths od 


a 


ROY W. ——-, 


Chairman of the Board 
Seripps-Howard Newspapers 


@ “The twenty-five Scripps-Howard news- 
papers are members of the Audit Bureau of 
Circulations because of their high regard for 
the Bureau’s integrity and efficiency. The 
A. B. C. has provided the advertiser and his 
agent with the yardstick for intelligent buying 
of advertising space. The almost all inclusive 
membership in the Bureau is a tribute to the 
high standards of honesty prevailing in the 
publishing business.” 


_ 


Publisher 
The New York Times 


@ “The ABC of circulation is good—essential 
—as far as it goes; but there are twenty-three 
more letters in the alphabet of advertising, and 
knowledge of their application is also essential 
for the intelligent use of A. B. C. reports. ‘All 
is not gold that glisteneth.’ A printing press 
and a sheet of paper are not all that is necessary 
to make a newspaper, nor is the number of cir- 
culated copies the only information necessary 
to measure the value of newspaper space.” 


ie 


S one of.the leaders in American 
journalism puts it, ““—nor is the 
number of circulated copies the only 
information necessary to measure the 
value of newspaper space.” 


An A. B. C. report is full of other 
information quite as important to the 
advertiser as the number of copies of 
the publication distributed. Men 
whose business it is to buy space 
should read every page of an A. B. C. 
report, for therein they will find an- 
swers to every question an advertiser 
wants answered. Only thus can 





they judge whether or not the pub- 
lication will meet the requirements 
demanded. 


Advertisers, publishers and agen- 
cies are working to give the advertiser 
—for whom the service is planned— 
this only complete, accurate know!l- 
edge about a publication’s circulation. 
The maintenance of the organization 
which makes these facts available is 
vital toevery advertiser. To help sup- 
port it costs each an insignificant 
sum as compared with what it saves 
each advertiser yearly. 


(G0) An advertisement by the 


AUDIT 


BUREAU OF 
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Those publishers who have given 
freely verified circulation information 
should be encouraged to continue this 
most valuable contribution to adver- 
tising. 


The advertisers in the United States 
and Canada, having profited by this 
action on the part of publishers, should 
give their support to the A. B. C. by 
becoming members and taking an 
active interest in its work. 


Complete information regarding 
membership may be had upon request. 


CIRCULATION S 


Executive Offices « + + Chicago 
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STINSON 
MONOPLANE 
equipped with Wasp 
Junior engine — re- 
cently purchased 


from 
Stinson Aircraft Co., 
by Felix Dupont, Jr. 


AVIATION 
5 BEALE ear e 


ATEST addition to the Pratt & 
Whitney line is.the Wasp Junior 

—a nine cylinder, 300-400 horsepower 
engine possessing all the mechanical 
craftsmanship and performance of this 
tamous family. It uses SRB Ball Bear- 
ings—further demonstrating the confi- 
dence for performance that leading 
engine manufacturers place in SRB Avia- 


STANDARD STEEL AND 


BEARINGS 


Plainville DIVISION OF MARLIN-ROCKWELL CORPORATION 


tion Ball Bearings. 
Many noted world and wg 
American aircraft records are credited 
to Wasp and Hornet engines—proving 
the dependable flying power of Pratt & 
Whitney units. These records, too, show 
the undeniable reliability of SRB Ball 


Bearings—also used in Wasp and 


Hornet engines for many years. 
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Choose a flying school 
backed by 


LEADERS 


of the industry! 


XECUTIVES of the United Aircraft & Transport 
Corp. planned Boeing School courses—to give 
you exactly the kind of training the industry will 

demand. These men are acknowledged leaders in 
airplane design and manufacture and in transport op- 
erations. From daily experience they know why some 
beginners fail and why others succeed. 


Likewise, the 18 instructors are practical, successful 
men, who know the vast difference between a headful 
of theories and what you'll need when you tackle your 
first job. These veteran air mail and army pilots and 
technical specialists of long experience were at- 
tracted to the Boeing School by its prestige and by 
its unequalled laboratory, shop and flying equipment. 


Learn to fly ... now... under these ideal condi- 
tions, with individual zed instruction. Your ground 
school will include—besides the usual subjects—in- 
tensive instruction in advanced meteorology and avi- 
gation, instrument flying, aerodynamics, air transport 
operating practices and other vital subjects. You will 
fly five types of training planes, including a 3-ton 
transport. No engine less than 150 H. P. 





The high percentage of Boeing graduates employed 
by the industry demonstrates the confidence of re- 
sponsible companies in Boeing training. Mail the 
coupon below—today—for full details. 


BOEING 


SCHOOL OF AERONAUTICS 
Division of United Aircraft & Transport Corp. 


BOEING SCHOOL OF AERONAUTICS 
Room 5-C, Airport, Oakland, California. 
Gentlemer: [ am interested in 


] Private Pilot C) Boeing Master Pilot 

[_] Limited Commercial Pilot [| Boeing Master Mechanic 

[_] Transport Pilot al Master Pilot 
(For Transport Pilots) 


Name__ 
Address 
City. 
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NEWARK NEW 


Model D Stromberg- 
Carlson Aircraft Re- 
ceiver equipped with 
Eveready Raytheon 
4-Pillar Tubes and 
powered by Ever- 
eady Dry Batteries. 
Over-all Dimensions 
of Receiver and 
Mounting Base: 
164x 9} x 9} inches. 
Weight: 18 pounds. 
Licensed Under: 
A.T.&T.Co., R.C. 
A., R.F.L. and Air- 
craft Radio Corp. 
Patents. 


AVIATION 
May, 1931 


Fortify for 
Fire Fighting : 


The all round Fire 
Fighting Unit... 
Smothers fires in 
flammable _ liquids. 
The only safe ex- 
tinguisher for elec- 
trical fires. 


fe) FIRE EQUIPMENT 
FOR EVERY HAZARD 


) 


JERSEY 


Ae) 


An a ae RECEIVER 


Adjustable to the 
ENTIRE AIRCRAFT 
RADIO SPECTRUM 


NTERCHANGEABLE Coil Sets 
make the new Model D Stromberg- 
Carlson Aircraft Receiver adaptable to 
the entire radio spectrum. These coil 
sets are mounted upon an individual 
panel with handle attached, which may 
be inserted or removed, easily and 
quickly, at the will of the operator. 
Besides its universal serviceability, 
Model D Aircraft Receiver is excep- 
tionally light in weight, yet rugged and 


durable; it is extremely simple in design, yet highly sen- 
sitive and selective; and it is absolutely dependable under 
the most adverse weather conditions. 


Write for our new brochure containing full information, 


Stromberg-Carlson Telephone Mfg. Co., Rochester, N. Y. 


Address all inquiries to our Sales Representative: 
Aircraft Radio Corporation, Boonton, N, J. 


Stromberg-Carlson 


Makers of Voice Transmission and Voice Reception Apparatus for More Than 35 Years 
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Tk. thoroughbred 
fighter has proved what 
BOEING STAMINA 


means! 


Above—the Wasp-powered Boeing P-12C Army fighter. 


Right—Air Corps photo showing Boeing P-12B fighters on flight that set a new 
international altitude record. 


¥.. can pull this plane out of a 10,000-foot 


vertical power dive at 350 miles an hour! In 6!/2 





minutes it can take off with full military load, climb 
10,000 feet and return to the ground! 


Eighteen Boeing fighters of the 95th Army Pursuit 
Squadron climbed in unbroken formation to an altitude 
of 29,000 feet, an international record. Planes of this 
type have reached altitudes as high as 33,000 feet. 


No ordinary plane could stand what is simple routine 
for Boeing fighters . . . dog fighting in rarified, freez- 
ing atmospheres . . . the shock of hundreds of landings 
on airplane carriers . . . spectacular high-speed maneu- 
vers in wing-and-tail formation . . . 5-mile-a-minute 
dives with bombs. 


There is no substitute for Boeing stamina—built into 
commercial as well as military planes. 



































BOEING 


AIRPLANE COMPANY 
SEATTLE, WASH. 


A Division of United Aircraft and Transport Corp. 


(In Canada: Boeing Aircraft of Canada, Ltd., Vancouver, B.C.) 
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INCORPORATED 


SPECIALISTS IN SPOT WELDED 


STAINLESS STEEL 
AIRCRAFT 
CONSTRUCTION 


Completely Spot Welded 
Stainless Steel Wing 





After two 

years’ develop- 
ment in spot welding 
of stainless steel, Fleet- 

wings engineers now offer the industry the benefit 
of their complete experience. 


WEIGHT AND STRENGTH. Material sav- 
ings in weight can be obtained by the use of the 
above construction. It is definitely lighter and more 
reliable than wooden construction, dural or torch 
welded steel structures. 


FATIGUE. Our spot welded structures are guar- 
anteed against fatigue. A spot welded rib was 
loaded to fifty per cent of design load and vibrated 
at the spar points through 1/32nd of an inch ampli- 
tude 1150 times a minute for fifty hours. The rib 
was then placed in a static testing machine and held 
full design load without failure. 


CORROSION. The use of stainless steel com- 
pletely eliminates any possibility of corrosion taking 
place even from salt water or salt air. 


Engineers are invited to consult with us on the ap- 
plication of stainless steel to their design production 
problems. Write for technical data sheet. 





FLEETWINGS, INCORPORATED 
ROOSEVELT FIELD, 
GARDEN CITY, NEW YORK 

















The unvarying depend- 
ability of Williams’ Air- 
craft forgings results from 
efficient laboratory analyses 
of material and direct 
supervision of the various 
manufacturing processes b: 
sa metallurgica 
8 


A_ well-equipped Chemical 
and Physical Laboratory 
and complete forging and 
heat-treating facilities com- 
bine with a half-century 
of experience in enabling 
us to positively guarantee 
every Williams’ forging to 


meet «pecifications. : >t 


—_! shape, any material 
and any size up to 350 Ibs. 





Aircraft Division 


J. H. WILLIAMS & CO. 


“The Drop-Forging People” 


New York BUFFALO 


Chicago 















































RAYMOND MANUFACTURING CO. 
CORRY. PENNSYLVANIA 
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Guarding the 


Aviation 
Industry 


with copper-steel 


Better materials! Better construction! These are the 
watch-words of the aviation industry. And thisidea 
should begin at the property line — with Cyclone 
Fence. Made of copper-steel, designed for strength 
and durability, it brings you the finest in mate- 
rials and construction your fence dollar can buy. 
Cyclone Fence is the standard protection for air- 
plane factories and airports throughout America. 


Cyclone ence 


REG US.PAT OFF. 


CYCLONE FENCE COMPANY 
General Offices: Waukegan, Ill. 
Branch Offices in All Principal Cities 
Pacific Coast Division: 
STANDARD FENCE COMPANY, Oakland, Calif. 


; 3) 


SUBSIDIARY OF 


1) ff UNITED STATES STEEL CORPORATION 


ee Cyclone—not a “type” of fence—but fence made exclusively 
by Cyclone Fence Company and identified by this trademark. 






















© C. F. Cow 1931 








@ When a firm maintains 


the uniform excellence 
of its product for nearly 


half a century—that 
fact becomes a tradition 
of which it can well be 
proud. 


ZAPON 


PYROXYLIN 


LACQUER 


The standard since 1884 
needs no introduction 
—it stands on its record. 





THE ZAPON COMPANY 


A Division of Atlas Powder Company 
STAMFORD, CONNECTICUT 





‘ 
| 
i 
| 
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Just published 


Practical airplane 





maintenance 


and repair 





The 
Aircraft Mechanics’ 
Handbook 


by I. W. MILLER 
Lieutenant, U. S. Marine Corps 
174 pages, #4 x7 
38 illustrations, $2.00 





N CONCISE reference form this book covers all the infor- 
] mation needed by the airplane mechanic—tools, materials, 

standards, methods, data, inspection and repairs. Every- 
thing is described in simple form for the practical man, yet 
thoroughly in keeping with government standards and the 
demands of service and safety. 


This book covers 


—what tools are necessary and how to use them 


—the materials of airplane construction and how to handle 
them 


—methods for the repair of wires, cables, wings, propellers, 
rigging, engines and engine equipment, etc. 

—how to make a thorough inspection of the plane and engine 

—compass correction 

—excerpts from the “Air Commerce Regulations” 

—many notes on miscellaneous shop work, etc. 


Everything is covered in practical language, and made clear 
with illustrations, definitions, tables, etc. Throughout, the 
book represents the most valuable combination of practical 
guidebook material together with a due regard for the impor- 
tance of the work and the high standards necessary. Standards 
and methods are in the main those of the government services. 


Chapter Headings 
1. Tools for the —- Betome: 2. Miscellaneous Shop Notes: 3. 
Structural M og ie-Rods, Wires and Cables; 5. Covering 


Ping x Surfaces; dupe Dopes one Doping; 7. Airplane Rig- 


a ge ‘a ine s Hquipment: 9. Propellers; 10. Routine 
he or: Co 


tracts from “ 2 Peal 


Examine this book for 10 days FREE. 
. Send the coupon, today. 


mpasses; Appendix: Ex- 





EE- EXAMINATION COUPON 


McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York. 

Send_me postpaid for ten days’ Free Examination Miller—AIR- 
MECHANICS’ HANDBOOK, $2.00. I agree to send the re- 

mittance in ten days or to return the book, postpaid. at that time. 


Name 





only.) 





(Books sent on approval to retail purchasers in CU. S. —_ ove 
Vv. 





AVIATION 
May, 1931 











DEPENDABILITY 


you want... 
.-. to keep your Production Lines on the 


move, Barnes-made Springs have been 
building a reputation for dependable 
service for years. Won’t you tell us your 


spring requirements ... one or a million? 


The Wallace Barnes Co. 


BRISTOL, CONN., U.S.A. 














PERRY-AUSTEN 


Don’t Crack 
Don’t Peel 
Don’t Rot 






Good Take Up 
Good Fill 
Easy to Apply 


These essential qualities of good dopes are demanded by 
experienced aircraft manufacturers. That they are inher- 
ent in PERRY-AUSTEN DOPES has been proven by 
Government and manufacturers’ laboratory tests and in 
practical service on thousands of military and commercial 
aircraft. 

PERRY-AUSTEN DOPES are produced by the oldest 
manufacturer of aircraft dopes in the United States and 
they are used by many of America’s foremost aircraft 
manufacturers. Ask for our quotations, whether for large 
or small quantities. 


Contractors to United States Government 


PERRY-AUSTEN MFG. CO. 


Main Office and Works: Grasmere, Staten Island, N. Y. 
Tel. Dongan Hills 707 


hr) Tel. Superior 6948 
a E 


OF 


Chicago: 
510 N. Dearborn St. 
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The MATTHEWS 
COMPANY 


puts its cruisers together with 


AMERICAN SCREWS 


OWHERE has the slo- 
gan “Put It Together 
With Screws” a more signi- 
ficant application than in the 
yards of a yacht builder. 


The Matthews Company, 
after considerable experi- 
mental work, decided to put 
its cruisers together with 
American Screws and has 
done so ever since. 


American Screws have gim- 
let points which are easy to 
start, true-running threads 
which are easy to drive and 
deep slots and tough heads 
which make insertion easy. got Ie 





You can do any job better with Amer- | 5 
ican Screws. Ask for them by name Ye 7 «* 


WOOD TIRE STOVE MACHINE 
SCREWS BOLTS BOLTS SCREWS 


AMERICAN SCREW CO 


PROVIDENCE,R.I.,U.S.A. 


WESTERN DEPOT,225 WEST RANDOLPH SL.CHICAGO. HL. 


Put lt Together With Screws 
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A Goon INVESTMENT 


for Business 






or Pleasure 


LOWEST PRICED 
AMPHIBION 
IN THE WORLD 


*5,800... 


PRIVATEER! 


PRIVATEER'S economy of operation and remarkably low price of 
$5,800—several thousand dollars lower than that of any other am- 
phibion in the world—mark it as an outstanding investment for the 
three great air-minded classes, flying schools, salesmen and sportsmen. 





Rugged of construction . . . smart in appearance . . . the two-place 
open cockpit monoplane PRIVATEER (A. T. C. 370) is designed and 
manufactured by pioneer makers of amphibions. In stiff tests it has 
shown unusual stability, ease of control and maneuverability . . . and its 
adaptability to landing condition—snow, ice, rough terrain and water 
considered—has amazed experienced pilots. Flying range adequate 
for all reasonable needs . . . motor parts extremely easy of access. 


A dependable Warner “Scarab” motor of 110 h. p. provides a high 
speed of 95 miles per hour ... a cruising speed of 75... a landing 
speed of 41. ..a climb of 650 


i teh meee LPI we eee 














a useful load of 600 Ibs.—per- 
formance aplenty. 


Naturally, because it is ideally 
suited for the use of the three 
great air-minded classes, dealers 
who sell the PRIVATEER have 
entry into a vast market. Just as 
the purchase of a PRIVATEER is 
a good investment for its owner, 
so is a territorial appointment 
for distribution . . . for Amphib- 
ions, Inc. dealer policy provides 
a liberal profit on each sale. 


For complete information concern- 
ing the territorial appointments 
that are now being made, write 
or wire 


MPHIBIONS, INC. 


GARDEN CITY. 





$5,800(Fly-away at Factory) 
A. T. C. 370 


Weight Empty, 1350 Ibs. 
Gross Weight, 1950 Ibs. 


Standard Equipment 
Warner “Scarab” 110 h. p. 


Paragon Pusher Propeller 
Heywoed Injection Starter 
Low Pressure Tires 
Fuel Level Gauge 
Tachometer 
Oil Thermometer 
Air Speed Indicator 
Altimeter, Tools, Anchor 
Rope, Cockpit Cover 
Fire Extinguisher 








NEW YORK 
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STROMBERG-CARLSON AIRCRAFT 
RADIO RECEIVER equipped with 
S. S. WHITE Flexible Shaft. Shaft is 


supplied to any desired length. 
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Sensitive Remote Control of Tuning 
accomplished with 8.8.WHITE Flexible Shaft 


The Stromberg-Carlson Model D Aircraft Receiver shown below is designed’ 
for the reception of radio beacon signals, weather reports and other radio 
aids to the operation and safety of aircraft. It is an instrument of 
extreme sensitivity and a high order of selectivity. 


The finest movement of the control] unit mounted near the operator is 
instantly and accurately transmitted over a distance of many feet to the 
receiver located in an out-of-the-way part of the ship, by means of an 
S. S. WHITE Fiexible Shaft specially developed for this service. 


The selection of S. S. WHITE Shafts by Stromberg-Carlson for this impor- 
tant duty, simply adds further weight to the already firmly established 
reputation of S. S. WHITE Shafts for high quality and unfailing dependa- 
bility—a reputation earned in tachometer driving and in numerous appli- 
cations in the automotive, machine tool and other industries in which 
these shafts have been extensively used for many years. 


Complete data on S. S. WHITE Shafts for radio receiver, tachometer, or 





















AIR “FLIVVERS” 


at “flivver” 
prices ! 
$975 flyaway 













IVE consecutive years 
| & Heath planes captured races 
| for their class at Nationa] Air 
~ | Races. Now you can have this 
, splendid, sturdy ship with its 
| dashing appearance and per- 
| formance—at prices far below 
| anything else available. Ready 
built or home construction 
kits. Used throughout U. S. 
and many foreign countries, 
by old experienced pilots and 
novices. Build it for $199, on 
installments. 


















Send 10c. today for catalog describing Heath ships, kits, 
» amazing low prices and maintenance cost. 


HEATH AIRCRAFT 
CORPORATION 
Dept. A-5, 1721-29 Sedgwick St., CHICAGO 











any other application, will be promptly furnished 
on request. Experienced engineering co-operation 
is offered for the working out of any specific 
application. Address inquiries to 


The S.S.WHITE Dental Mfg. Co. 


INDUSTRIAL DIVISION 
152-4 West 42nd St., NEW YORK, N. Y. 





Makers 


also of 
S.S.WHITE 
MOLDED 
RESISTANCE 
UNITS 





























Our wide experience in the 
field of AUTOMOTIVE 
ENGINES makes us a 


most practical source for 


AIRPLANE 
SPRINGS 


on a production or 





experimental basis 


ts for Sprin 
“wo pier’ S Se 
Sac ain 


ices, 


ANN ARBOR, MICH. 


BARNES-GIBSON- RAYMOND-ING 
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FLY with 
CHAMPIONS 





@ When you think of spark plugs one name stands out from 
the rank and file. 


That name is Champion — not only a name, but also a fact. 


For the past two decades only the best of engineering has 
survived. During this period the preference for Champion 
spark plugs has constantly grown. 


They have been the choice as original equipment on the 
majority of motor cars of the world. They have enjoyed the 
preference of the majority of individual motor car owners. 


Champion Aero Type spark plugs incorporate all the time- | 


proved and exclusive Champion advantages, and are specifi- 
cally built to render better performance in aircraft engines. 


The unique design of Champion Aero Types affords practical 
immunity from pre-ignition and fouling. In addition the 
dual insulators of Champion sillimanite—not porcelain—are 
so constructed that engine operation positively cannot be 
interfered with, even in the remote possibility of breakage. 


Fly with Champions, for their championship performance is 
traditional, and eloquently borne out by the fact that they con- 
tinue year after year to excel and outsell throughout the world. 


New Improved 


CHAMPION 


Spark Plugs for Aviation 
TOLEDO, OHIO WINDSOR, ONT. 


Champion Aero A 
Exclusive Features 


@ 1. Restricted bore. 2. Spe- 
cial analysis electrode. 
3. Secondary sillimanite 
dome insulator. 4. Welded 
steel terminal. 5. Copper 
seal. 6. Primary silliman- 
ite insulator. 7-8. Molded 

copper gasket seals. 











ELGIN announces 
two NEW Aviation 
Clocks 






ELGIN Model WC-— 











Specially adjusted to 
heat and cold and 
three positions. Front wind and set. 
Shown here actual size. 


New in convenience—new in appedarance—but 
with the same unfailing accuracy of all ELGIN 
products—these new ELGIN Clocks offer features 
that you will value during every hour of flying. 
We urge you to write for detailed information. 


ELGIN Model WD— 
with t-day move- 
ment, specially adjusted 
to heat and cold and 
three positions. Front wind 
and set. Like all ELGIN clocks, it 
is dependable under all conditions, 


ELGIN NATIONAL 





AIRCRAFT INSTRUMENT DIVISION, Elgin, Illinois 
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Jaeger clocks cover every conceivable demand for 
aviation use as shown by the models 
herewith presented. 


1. Chronograph —8 da Clock in the one in- 
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clock. Checks speed, 
climb, etc., in fifths 

a second and total 
elapsed time. 


.8 Day Time-of-Flight 


Clock. Enables finding 
of elapsed time without 
calculation. 


. Chronoflite — a new 


Jaeger model which in- 
corporates features of 
both the Chronograph 
and Time-of Flight in- 
struments. Stop watch, 
elapsed time and 8 Day 


of 4. 


wn 


strument. 

8 Day Aviation Clock— 
11 jewels. Army-Navy 
bezel. With or without 
a pair of red auxiliary 
hands which can be set 
to time of departure or 
to anticipated time of 
arrival for calculation 
of elapsed time. 


. 8 Day Clock. An accu- 


rate and reliable clock. 
11 jewels. Compensated 
for extremesof heat and 


cold—essential in ; 


airplane service. 
























_ JAEGER WATCH (COMPANY 


E. tw. VAIL, VICE-PRES. 























304 EAST 45TH &T., 
NEW YORK CITY 
LONDON GENEVA PARIS 


Bx 






YOU KNOW HOW 
TO BUILD AIRPLANES 


WE KNOW HOW TO | 
MAKE AIRPLANE TUBING 









We have doubled our capacity for airplane tubing. 
We have installed special equipment. . . and lots 
of it ... solely to enable us to serve the airplane 
industry to even better advantage. 











So, we can provide you with any type of airplane 
tubing you require. All made to meet government 
requirements. All made to combine light weight, 
strength and dependability. 


Tubing of carbon steel, Toncan iron, Nitralloy or 
any special alloy. Tubing of any size or shape, 
fabricated or heat treated in the most modern 
furnaces, to meet the most exacting require- 
ments. Tubing made by the famous SHELBY 
master craftsmen who, in the art of seamless tube 
making, are unsurpassed. 












Where there is no landing 
there must be no failure 
For SPRINGS of any kind, of 


any material, for any purpose 
in motor, controls or landing 
gear, use 





Feel free at any time to draw on the experience 
of our engineers and metallurgists. They will 
gladly consult with you at your convenience. 


_ = 
Gd OY, OH/O 


EASTERN OFFICE: 

100 East 45th Street, New York 
MICHIGAN OFFICE: 

1225 W. Washington Blvd. 2857 East Grand Boulevard, 
Chicago, Ill. Corner Oakland, Detroit, Michigan 


SOUTHWESTERN OFFICE: 2646-48 Washington Boulevard, St. Louis, Mo. 









(CGES-TESInTsS 


WM. D. GIBSON CQ. 
1800 Clybourn Avenue - - - CHICAGO, ILL. 


Send for our Catalogue 





CENTRAL OFFICE: 
Citizen's Building, Cleveland, Ohio 


WESTERN OFFICE: 











E= 
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AIRCRAFT SERVICE DIRECTORY 





“3 P Py, 


INTRODUCTORY PRICE OFFER 


Genuine ATECO Replacement Parts 


J-6 j-5 


J.6 Valve guides, intake R3807...$2.00 40027 Complete set gasket......$2.00 
J-6 Valve guides, exhaust R3809. 2.10 R-1756 Compression Rings ... .20 
R-3855 Compression Rings..... . -30 B-1758 Ol] Ring .......... .35 
B-S088 Ot Ries, Sn .508 - 019". R-1880 Exhaust Valve ...... 12.00 
,025°, .035", oversize. 40° —-R-1800 Intake Valve ....... 3.00 
B-540 Vellumold gaskets J6-5... 2.00  pirg4 Exhaust valve guide... . 3.95 
R-760 Vellumoid gaskets 36-7... 2.45 R-1722 valve guide ’ 1.60 
#-975 Vellumoid gaskets J6-9. 3.00 B-1845 — ia: bebinn. |. 10 
ARNE R-1815 Rocker arm cover screw ’ 
W. R R-1734 Intake pipe ........ .00 
Compbessitn Wi... icc cece duaeceseccesved $ .20 R-1886 Valve springs, 35 
OE MIRE oi 69 Ww ied wv-0'b0 0 A ees 35 R-1888 Valve springs, intermediate .30 
New type Sectional Ring to replace Simplex. . -60 R-1890 Valve springs, inner. -30 
Vas We GER. vs occecscencesectoan debe -85 R-1618 Conrod knucklepin bushing .80 
Ws GS GENER. 5 «0.0 5c chosen vhost dn ereees -85 R-1610 Conrod piston pin bushing i 
CONE MD. so 0:00 0.004.063 once ie tee 2.50 R-1752 Wrist pin .......... = 
ON eres eee ee 4.00 R-1754 Wrist ho aluminum plug . 38 
RRS ee eR 5.00 R-1750 Piston, Std. or oversize. . 10. 00 





Engineered by motor specialists from the finest ma- 
terials, made to the closest limits and tolerances to 
insure faultless performance of your aircraft engines, 
used by most critical operators of aircraft, whose 
testimonials we will gladly furnish on request. 











Garden City, N. Y. 





AIR TRANSPORT 
EQUIPMENT. 


LeBLOND 
Rocker Arm Bushings.......... $ .20 
Compress’on Ring .........--- .20 
SE MER weet Vebvovscetivoccse .35 
Valve, Intake or Exhaust....... 3.50 
Gaskets, 90 $1.50......... .20 
KINNER 
Complete set gaskets........... $ .75 
Compression Ring .........--- -20 
al Ring bouts oiase a Files vs 35 
type ona 

a teed to cure oil onbles. .60 
Piston, finished or ones 7.80 
List Price Our Price 

Rocker Arm Bushings..$ .40 f 
Intake Valve Guides... 1.50 75 
Exhaust V: ides.. 1.50 75 
Jadson Intake Valves. .12.00 9.50 
Jadson Exhaust Valves. 12.00 7.50 
Valve springs, outer... 35 
Valve springs, inner... .30 

VELIE 


Compression Ring 


se eee ee eee ee eee ee 














Airplane Covers 


MORE VALUE PRICES REDUCED 
FLIGHTEX GRADE (AAA) CLOTH 
Prices includes tacks, rib cord, hammer and needle. 


Standard ....... $115 Am. Eagle ..... 100 
SE oa 4:4 o> hac 100 Monocoupe ..... 75 
CME. oe cccces 105 Swallow ....... 95 
Ware © nceccves 95 Commandair .... 100 
Were BD csccdee 100 Curtiss Robin ... 80 
Eagle Rock ..... 100 Swallow ........ 95 
Travelair ....... 95 Arrow = secwe 90 


1 to 50 yds. 48¢.—50 to 100 yds. 

Dope, 1 gal. $2.00, 5 gal. $1.75 gal., 536 gal. $1.50. 
Rib Cord, $1.00 Spool; Needles. 25c¢. each. 
2%-in. Pinked Tape, 8c. per yd. 


MONEY BACK IF NOT SATISFIED 
Send 25% with Order. Liberal Discount to Dealers. 


SWEEBROCK AVIATION CO. 
P. 0. Box 176, Ft. Wayne, Indiana 








FRISBIE 
Magnetic 
Compass 


Ruggedly constructed. 
Cast aluminum 
easing. Single cobalt 
steel magnet. Filled 
= a viscos- 
y miner spirits. 4 
Ground bull’s-eye lens Price $30. 00 
gaaeee clear read- Send for te descriptive 
ulletin. 


The Frisbie Aircraft Products Co. 


401 Chapel St., New Haven, Conn. 




















AIRCRAFT ——— 
CONSTRUCTION "“aB Tir Di 1—wCoT On 
Distributors: 


~—SLOLLYL niiss ~~ 
Curtiss-Wright, LIAS 
Irving Parachutes, Pioneer neameaiie, Authorized 
Wright Dealer and Service Station. Complete and 
modern Repair and Replacement Facilities. High 
class work, immediate attention in Metal, Wood, 
Covering, Painting and Welding. 
LUDINGTON FLYING SERVICE, Inc. 
719 Atlantic Bidg., Phila., Penna. Pen. 8051 
Central Airport, Camden, N. J. Camden 8060 





STATE UNIVERSAL SAW 


(Patented) 


Saws 
Wood 


Metals 





For Aeronautical Work 


STATE MFG. & ENG. CO. 
2756 Fulton Street, Chicago 












Voicephone 
Speaking Tubes 7 * 


One and Two-way out- 
fits, for instruction or 
cross country. Used with 
or without your own 
helmet, no cutting or 
fitting. Fittings provided 
for plugging in each 
cockpit. The most prac- // 
tical outfit yet offered re- {| / 
gardless of cost. Further \! 
details on request. \ 
One Way Model F $7 

Two Way Model E $15 


BOWERS MFG. CO. 
222 W. 6ist St. A 
Chicago, Ill. 








AIRPLANE—SPRUCE—GLIDERS 


Rough Green-Kiln Dried Rough-Air Dried or 
Finished to your sizes. Prompt shipments in 
carloads and less than carloads. We supply many 
of * largest manufacturers in the United States 
an jurope. 

Specialists in Airplane Spruce since Aviation started 

J. V. G. POSEY & COMPANY 

Public Service Building, PORTLAND, ORE. 





Professional 


Services 








National 


Aircraft Engineers, Inc. 


Consultants in Aeronautics 


Aircraft Design 
Stress Analysis 
Private Wind T: and 
Static Testing Laboratory 


Ene} : 
i ele ne 


Management of all matters between 
manufacturers and Department of 
Commerce. 


Hill Bldg., 17th and I Sts., N. W. 


WASHINGTON, D. C. 








PATENTS — TRADE MARKS 


All cases submitted given personal atten- 
tion by a member of the firm. Informa- 
tion and booklet free. 


LANCASTER, ALLWINE & ROMMEL 
PATENT LAW OFFICES 
421 Ouray Bldg., Washington, D. C. 








E. W. ROBERTS, M.E. 


Gasoline and Oil Engines Exclusively 


Thirty Years’ 


DESIGNS and CONSULTATIONS 


A.C 
rience — 116 , 


Designs 
P.O. Box 1540. Cinciypnati, Ohio. 








SCIENTIFIC 
AIRPLANE PROPELLER 
ALL METAL 


223 Grand Ave. W., Detroit, Michigan 


TRIUMPH 


op age 
FUEL GAGES FOR AIRCRAFT 
NEW MODELS FOR COWL 
WING, OR SPECIAL TANKS 
Manufactured by 
THE BOSTON AUTO GAGE COMPANY 
PITTSFIELD, MASSACHUSETTS 








New! Non-Shatter 


W. F. ROTHERMUND 
GENERAL PATENT PRACTICE 


Aeronautical and Automotive 


Patents a Specialty 
Reliable Service 


Walling Terrace, Keyport, N. J. 











Patent Your Ideas 


For advertising rates in the 
“Aircraft Service Directory” Sec- 
tion of Aviation write to 


Searchlight Dept. 
Tenth Ave. at 36th St.. New York City 











Mercury Tube Switches 





Other 
Electrical pn gate | & —— Co., 
Long Island City, 


75c. Each 

Discounts ia 

hy 
types in stock 








Send me a sketch or 
simple model of 

invention. SATIS- 
FACTORY TERMS. 


Free Confidential advice 
\Wustrated Literature 
Z. H. Polachek, 1234 B'way, N.Y. 
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WHERE TO FLY 











MISSOURT 


NEW YORK CITY 




















ILLINOIS 











New LOW PRICES 


on all Courses 
Write for Catalog 


ST.LOUIS 
WET WY 
Ww SCHOOL “Yn, 


(FORMERLY UNIVERSAL) 

U. 8. Government approved as Trans- 
Port, Limited Commercial and Private 
Ground and Flying School. 

Dept. B Lambert-St. Louis Airport 

Robertson, Missouri P-2 


MASTERS TEACH YOU 


The world’s oldest and greatest flying 
concern quickly and easily gives you 
command of the sky at Curtiss-Wright 
Schools. Experts teach construction, 
service, and piloting. Write for details 
and we'll give you a letter of introduc- 
tion to our nearest Flying School. 


IT'S EASY TO FLY WITH 


CURTISS-WRIGHT 
FLYING SERVICE 


27 West 57th Street, New York 











EAGLE AIRWAYS 


Hinckley, Ilinois. 60 Miles West of Chicago 


very complete aeronautical course and 

courses within the reach of every individual in- 
learning to fly. Equipped for night 

Pilots. Free 











200 hrs. ....... $2150 
GO BFR. 2c cece 
ee By: 6.60’ we 
DD: BM ciccy ccs 150 


WHY PAY MORE? 
LICENSED AIRPLANES FOR SALE 
TAYLORVILLE AIRWAYS, INC. 

R. W. Shrock, Mgr. 
Decatur, Il. 














INDIANA 


TRIi-STATE COLLEGE 


Aeronautical Engineering 


Degree in 2 Years 
Save time and money by taking the Tri-State 
in cal » 108 


nearby airports. Enter January, 

and June. caiege, ave is 47th year. are 
offered in Civil, l, Mechanical and Chemi 
cal Engineering. Also Business and 


951 College Ave., Angola, Ind. 


NEW YORK CITY 











To Make Your Airport or flying 
school pay any dividends you re- 
quire volume—there must be some- 
thing that the crowds assembled at 
your field will buy over and over 
again. 


SOLO SYSTEM 


solves this problem with its four 
units which intrigue the fancy of the 
public. Students permits not re- 
quired by Department of Commerce 
for first two stages. Present delivery 


schedule—30 days. 
Wire or Write for Particulars 


SOLO SYSTEM OF FLYING 
INSTRUCTION 
1780 Broadway, New York 


DANIEL GUGGENHEIM SCHOOL 
OF AERONAUTICS 


Graduate and Undergraduate Courses in_Aeronau- 
tical Engineering and Air Transport. Particulars 
from Dean, College of Engineering. 
NEW YORK UNIVERSITY 
University Heights, New York, N. Y. 





NEW YORE STATE 








NOW 
AVIATION TRAINING 


FLY 






U.S. GOV. goes BE tncoen 
APPROVED GW) aco nson 
Loening Fleet 

SCHOOL Gy) Travelair 


D. W. FLYING SERVICE 








ues LE ROY, N. Y. 




















LEARN TO FLY FOR 


$100 


New Licensed Planes Transport Pilots 


Knickerbocker Aviation, Inc. 
N. ¥. City Airport, Flushing, N. Y. 
Phone Independence 3-5885 








THE “WHERE TO FLY” SEC- 
TION IS ARRANGED GEO- 
GRAPHICALLY FOR YOUR 
CONVENIENCE. LEADING 
SCHOOLS THROUGHOUT 
THE COUNTRY ARE REPRE- 
SENTED IN THIS SECTION. 
SELECT YOUR SCHOOL FROM 
THIS CONVENIENT GUIDE. 











IOWA 








NEW LOW PRICES 
On FLYING Courses 


Private Pilot’s .......... Now $ 304 
Limited Commercial ....Now 748 
Transport Pilot’s ....... Now 3750 
ee. ee re Now 100 


Train on radial powered fleets, Robins, 
Monocoupes, Stinsons and Fairchilds. 
GOVERNMENT APPROVED 
transport, limited commercial, private. 
ground and flying school. 
Write for Information 


YELLOW CAB AIRWAYS, Inc. 
Municipal Airport, Des Moines, Iowa 


















EAR 
Yee / 





For INFORMATION REGARDING FLYING 
SCHOOLS 


Loox IN THE ‘WHERE TO FLY’ SECTION 
OF ‘AVIATION’ 


Y ou CAN ASCERTAIN AT A GLANCE THE 


BEST SCHOOLS THROUGHOUT 
THE COUNTRY 


Information also obtainable from 
SEARCHLIGHT DEPARTMENT, Tenth Ave. at 36th St., New York 


Av-06 
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SEARCHLIGHT SECTION 


EMPLOYMENT : BusINESSs: OPPORTUNITIES : eauipment—usep or SPECIAL 





- eee ced ae PER WORD: INFORMATION: DISPLAYED—RATE PER INCH: 

ositions ant 10 cents a word, mini- : : 

cam S550 to tee Gaeee 40 Box Numbers in care of our New York, 2 pe. ob 6000 bad pW eee +» OE oe oa 
advance. Chicago or San Francisco offices count . aes sec a , 5.50 an inch 


10 words additional in undisplayed ads. 
Discount of 10% if full payment is made in 
advance for four consecutive insertions of 


Positions Vacant, and all other’ classifica- 
tions, including equipment, 15 cents a 
bg minimum charge, $3.00 an inser- 

on. 


Other spaces and contract rates on request. 


An advertising inch is measured vertically 
on one column, 3 columns—30 inches— 











Proposals, 40 cents a line an insertion. 


COPY FOR NEW ADVERTISEMENTS RECEIVED UNTIL THE 15th FOR ISSUE OF FOLLOWING MONTH 


oe 
POSITIONS VACANT 


undisplayed ads (not including proposals) . 





POSITIONS WANTED 


to a page. 
Aviation 


Se 





SALES manager. Recently organized, but well 
financed, aircraft engine company requires 
services of experienced aircraft engine 
manager. Salary low for probationary period 
of one year, adjusted thereafter, if results are 
satisfactory. Reply by letter, giving full par- 
ticulars of previous experience, salary expected, 
together with other useful information. Replies 
will be kept ee A confidential. P-82, Avia- 
tion, 520 No. Michigan Ave., Chicago, th. 


WANTED: Purchasing agent, familiar with air- 

craft materials and supply sources. Some 

sential. £-80 knowledge desirable but not _ es- 

sontiee 80, Aviation, Tenth Ave. at 36th 
, New York. 











POSITIONS WANTED 


‘we and sales execu- 
aviation industry. 





EXPERIENCED transport 

tive desires connection 
Furnish reliable solevences. ill accept posi- 
tion in United States or foreign countries. 
ow 18, Aen, 520 No. Michigan Ave., Chi- 
cago, 2 


PROFITABLE advertising is not necessarily as- 

sured by a large appropriation. The plan, 
the copy, the mediums u are vital, determin- 
ing factors. A man with the knowledge and 
experience necessary to make these factors con- 
tribute their utmost to sales promotion can 
make any advertising appropriation dynamic and 
profitable. I have that knowledge and ex- 
perience, and am available to any industrial 
advertiser anywhere, on salary, immediately. 
PW-90, Aviation, Tenth Ave. at 36th St., 
New York. 








ar a pilot: transport open and closed. 

460 hours night fiying, cross country. 
wy Clean record. Best references. For- 
rest King. c/o Beebe Aircraft Service, Muskegon, 
Mich. 





TRANSPORT pilot, 
lo a eferably hibians. 
onger, re amp. 

ar . PW-81, Aviation, 
ne "30th St., New York. 


flying since 1924: clean 
desires job summer or 
Rated pilot 
Tenth Ave. 





TRANSPORT pilot and sales executive. Six 

years’ sales and executive experience in auto- 
mobile business. Complete aviation training, 
500 hours, all types, land and seaplanes. Un- 
qualified references. 2. Aviation. Tenth 
Ave. at 36th St., New York 





sales ability, 


TRANSPORT pam: experienced 
and instruction work, 


500 “hours open d bi hi finest refer 
ours; 0 and cabin ships, fin - 

cunt five. — Aviation, Tenth 
iw ‘at Seth St., New York 





TRANSPORT pilot—800 hours, open and cabin 

ships, radio phone experience, good navigator. 
Age 35. PWw-88, Aviation, Tenth Ave. at 36th 
St., New York. 








EXPERIENCED AIR- 
PLANE SALESMAN 


Transport pilot, age 26. Four years’ 
flying experience with excellent record. 
Am at best advantage selling and 
demonstrating, but can do all types of 
flying better than average. 
I WILL CONSIDER ANY TYPE 
OF FLYING JOB. 
Lecation Not Paramount 
8A-87, Aviation 





Tenth Ave. at 36th St., New York City 








TRANSPORT pilot, 10 years’ experience, land 
and seaplane, 2,800 hours; former pilot of 

the Belgian air service, recently employed on 

scheduled line and as instructor; best references, 

wants reliable position, go anywhere. Write 

-< wire. Henri G. Lascot, Box 204, Excelsior, 
inn. 


TRANSPORT ewes a certified hours. Open 

and cabin ratings. Night flying and instructing. 
Single, sober, and voliahie. References. PW-89, 
Aviation, 883 Mission St., San Francisco, Calif. 


BUSINESS OPPORTUNITIES 


CORPORATE FINANCING: Our distributing 
facilities are broad enough to handle all types 
of issues, both large and small, for those desiring 




















capital through the sale of securities. The 
Brookworth Co., Inc., 110 East 42nd St., New 
York, N. Y. 

FOR SALE 


FOR SALE 
FOR SALE: Ervin back arachute, 1928 
model, A-1 condition, iO. 
4252 45th Ave. S., Misa Stenseng, 





FOR SALE: Hisso A motor and Supreme <4 
peller in pT good condition. 0 y 

hour since Lincoln Standard overhaul. 

i lete with exhaust stacks, $350. Wanted 

-6 motor and propeller with spinner. State 

onal condition and price Also want lower 

vigmt wing for Seok cae ox -5 3-place biplane, 
i ‘or same ship. 

Jones, 17 E. "Tichwell St.. Dover, N. J side | 





FOR pale: J-5 Ryan a five-place, 





ect condition, new To 
278 hours. Ex 300 m7 pais jm ne tal time 
Brothers Airways, Sandusky, 
ee SALE: OXX-6 Lincoln Page, 3-pl 
actically brand new, everything perfect. 
ker Brothers 


Total time 56 hours. 95 
Airways, Sandusky, Ohio 





AT Curtiss Caidwell airport, Commandaire 

open biplane, a: dual control, 
built Warner Scarab on ae condi- 
tion. Te an Globe Indemnity Co., 
Newark, New Jersey. 





COMBINATION Wing Eaglerock, alw 

in hangar, and had wonderful care. Has OX-5 
motor. It is a good performer. Will sacrifice 
for $550. Write Winfred Spahr, Minneola, Kan. 





CURTISS Robin OX-5, licensed: engine turns 
a ts on ground, excellent condition, $1. 000. 
E. Dudley, 5325 Kimbark Ave., Chicago, Ill. 





FOR SALE: Stinson Jr. Wright J-56. Motor com- 

pletely overhauled. New valve seats, new 
valves and guides. New main . New 
rings. Heywood starter. Bank and turn indicator. 
Air wheels and tail wheel. Ship and motor like 
new. First $4,500 takes it. NC8427. Shattuck 
Auto Co., Owosso, Michigan. 





FOR SALE: New inverted in-line Argus engine 
four cylinder, air-cooled, 80 hp. To30 modei 
8. e foremost European light engine. 
Brand new, in crate, $750. Menasco Motors, 
Inc., 6718 McKinley Ave., Los Angeles, Calif. 





REBUILT Curtiss OX-5. OXX-6 and Hisso en- 
giner. Aeronautica) engine machine wees. 

Send for new oot. Authorized Kinner 

ice. Heckman Machine Works, 4026 West Lake 

Street, Chicago, [Dlinois. 





FOR SALE: OX-5 Travelair, complete 

hauled, special t job. $1, . Will take 
in trade late model enclosed light car. Floyd 
Eltgrath, Fairmont, Minn. 


over- 





FOR SALE: 1 Stinson monoplane, Epinee. J-5 

motor, 1 OX-6 —— motor turns go 
steel propeller and com 
Cirrus motor Mk. ak: 2 


prices. Bennett Field 





FOR SALE: New Curtiss 


Mag., Scintilla Booster, . 
compass, Ba nk, Inclometer, New ear 
Air wheels and brakes, steel propeller and 


special upholstery, 35 hours. extra wheels, tires, 
tubes, $1,700 cash. . Field, Stratford,’ Conn. 


FOR SALE: Biplane, ‘good reste able, enace 








motor overhauled; extras: 
Dolata, 3254 N. 47th St., liniiwankes Ww 
FOR SALE: i OES Curtiss Jenny in good fiying 
shape Price 75. Address Fran! hen 
Connereville, Ind. - a f 
vie ~ we J-5 Taper W Waco, tripod 
gear, rem ovable front cockpit cover, 
al Pit job. Ry OX-5 Waco, $1,200. 
ae of these shi e ‘new . A. Bickard, 





KINNER motor, 100 h h 
wt overhauled, 4 ag 600: “also 
ost new parts of a fleetplane, 1 
safe belts, ete, Han 


wheels, 
i 
. Dominick St., Rome, N. gow 





MAKE me an offer brand-new A7A Hall Scott 
ee complete with magnetos, carburetors 
ropeller hub. Leonard Smith, 802 Lord 

St. fadiaromolie inal Indiana. 





MONO Coupe, NC 174K, Lambert motor 
onneare in ait gannot be told from new: tuite 
Airport, Toledo, Ohio. tinea 





NEW pa Planes, with split 

ing ch 8, Wi snd. tell. Pa 
oni 7 finished, ready fy. only roup. 
Motor extra. Send fifty am for dollar aad 


ket size leather flying 
nformation. Hibbs, ae A — = 





OX-5 Waco 10 in A-1 condition, eligible for 
license, nae in hangar, never aged; will 
sell will trade for Se real estate 


stock, or what have Can 
or deliver. L. C. Bishop. Linn, 


RYAN Bro 
h 


live- 


e instruction 





wing tanks, 
shock struts, ete. 
5032 Hurlbut ro hag Detroit. h 





RYAN powered with “300” Wright 
cabin monoplane. Will sacrifice. 
for smaller ship. Pree Varner 


iim peed 


trade 
. Crane, Texas. 








FOR eo 


wees Whirlwind J-5, complete 
with inertia 


starter and latest type 
Hamilton metal pro Fifty-eight hours 
total time since br: new. First $1,400 cash 
takes it. FS-83, Aviation, 520 No. Michigan 
Ave., Chicago, mM. 





complete. OXX JI. 


FOR SALE: Hisso 180-E 
Ss ulius Halmasy, 


tandard fiyaway, cheap. 
425 Kentucky Ave., Lorain, 0 


~AIRPLANES=— 
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4, Factory for Sale 





8/50 





Definite 
Advantages 








Buildings 100 ft. x 500 ft. and 100 ft. x 200 ft. 
both buildings clear, no pillars, and 14% to 24 ft. overhead clearance. 
of land with plant and 500 acres adjoining available 










The buildings are up to date, in perfect condition and exceptionally neat and attractive. 
Adapted to any kind of manufacturing. Ample land for expansion goes with buildings 
and sufficient land adjoining for aviation field if wanted. 


Location is ten minutes from center of city where working conditions are ideal and 
skilled labor available. Near enough to Detroit for supplying automobile factories or 
using Detroit made aeroplane equipment, but outside the high cost living and expensive 
labor area. Three railroad lines and lake boat shipping. 


Exceptionally attractive terms of purchase can be arranged which should appeal to 
any concern desirous of locating where decided manufacturing advantages and economies 
can be secured. 


Write for further information or appointment 


J. J. BUZZELL - 2209 FISHER BUILDING - DETROIT, MICHIGAN 


Steel, brick and glass construction, practically new. Space in 
Heavy concrete floors. 
Heating plant and wiring for power. 


TEpy = M5 





Seventy acres 
Side tracks. 

















FOR SALE 


FOR SALE 





(Continued from preceding page) 


STEARMAN al e+ 500. Motor perfect, less 
than 100 since new. Ship Stearman 
ee with ay 


Bendix brak: iyusrabio oth oe jlot on 

es justable 3 

3 Sone crashed. A. B. wn, Lubbock. ‘Texas. | 

J-6 STRAIGHT Wing Waco with complete extra 
Taper W' 


same, unusual amount of 
se a 








electric 3 
licensed to December, $3,500 
Hedeen, Sturtevant, Wis. 


SPORTPLANE motors— New and rebuilt, 4 
cylinder, 35-58 h hp., me. enee. 
Oceana Aeronautical Sales, Hart, Mich. 


a Kinner Fleet, excellent condition, pri- 

owned. Total time 140 hours. Com- 

plete with extras, $2 ns - Taylor, 405 N. 
elid Ave., Oak’ Park, 


180 HISSsO, mplete, needs overhauling. 
Hamilton Srepetier, radiator, 2 mags., all for 
$150. O. H. Kerr, Hotel Maine, Okmulgee, Okla. 














MF FLYING BOAT, K-6 150 ho ‘wer motor. 

Good condition. Will sell cheap for 
cash or tr for Ts ty or other good 
landplane. Morris Walton 295, Stuart, ra. 





WANTED for cash: 4-place cabin monoplane. 
Must be almost new, for cash. Pruitt, 190 
North LaSalle St., Chicago, Ml. 





WRIGHT J5, no time since overhaul by Wrigh 
like new, wi 2 — 
st , $1.1 One 


reasonable. 
Wyandotte, Kansas City, Mo. 








FOR DISPLAY ADVERTIS- 
ING of Planes and Equipment 
see pages 75-76-77. 








UNUSED set Heath wings and welded tail sur- 
faces, complete, except painting. Bargain. 
L. McCoy, Napoleon, Ohio. | 


1 J6-9 Wright, 300 hp. airplane motor just 
completely overhauled, complete with one 
eee steel propeller and one Hamilton steel 
ler. Price $1,500. Fs- oe. Aviation, 

B20 No. Michigan Ave., Chicago, Ili 











TRADE 


BUNGALOW, new 5-room, modern. Located at 
Springfield, Mo. Trade for airplane. James 
Pfitzner, Morrisville, Mo. 


WANTED: To trade 1929 Nash DeLuxe Stand- 

ard Six Sedan, in good condition, for used 
licensed open or closed plane. L. M. Marshall, 
Mercedes, Texas. 











WANTED: ade modern residence near Main 
Street, inoberte, Mo. Now occupied, and pay- 

ing twelve per cent on investment. 

or five-place licensed ship. R. D. Troutman, 

Hardin, Mo. 








BQUIPMENT WANTED 


WANTED: Landing gear and upper mais | for 

OX-5 3 place Swallow: also 2000 
travel air Laney landing gear snd tail group. 
Lewis S. Dryer, 3 Cress Rd., Cleveland, Ohio. 


WANTED: Pontoons for Waco Ten. st be in 
good condition and priced right. motets all 
— to Leavens Bros., Neville, Ont., 
anada. 


WANTED: Two- or three-place ai 


good fiying condition. Must be 
cash. T. Tereta, Stony Creek, Va. 


AIRCRAFT 
RIGGER’S HANDBOOK 


Postva‘d 











lane in 
cheap for 





Essential information 
$1 indispensable to all 


iit Smece practical airmen. 
COLLEGE PUBLISHERS, Champaign, III. 











Station 
C-A-S-H 


Broadcasting 





An advertiser using space 
in “Aviation” writes: 


“We use the majority of avia- 
tion magazines for our classified 
advertising but we get more in- 
quiries from ‘Aviation’ than 
all the other publications put 
together.” 











You can get CASH for your 
used airplanes, motors and 
equipment quickly by ad- 
vertising in the SEARCH. 
LIGHT SECTION. Send 
us a description of what you 
have to sell and let us quote 
you the cost of advertising it. 


Address 
SEARCHLIGHT DEPT. 


Tenth Avenue at 36th St. 
New York, N. Y. 








































foes SEARCHLIGHT SECTION (jo 
By Order of Stockholders 
AT ABSOLUTE 
____ PUBLIC AUCTION 


Good Will — Patterns — Drawings — Patents — Jigs — etc. 
15 Airplanes — Machinery — Steel Tubing — Inventory — etc. 





of GENERAL AIRPLANES CORP. 


ROOSEVELT FIELD, GARDEN CITY, L. lL, NEW YORK 


SATURDAY, MAY 16th, 1931 


(STARTING PROMPTLY AT 2:00 P.M.) ON THE PREM- 
ISES OF THE GAC HANGAR AT ROOSEVELT FIELD 


SALE INCLUDES 


Good Will: 


Service 


Business: 


Planes: 


Name, copyrights, patents, patterns, drawings, 
jigs, digs, , service rights, A.T.C.’s, 
etc., for manufacture and service of world 
renowned ARISTOCRAT 3 PLACE CABIN 
MONOPLANES; GENERAL MAIL PLANE 
(geared Hornet); CADET TRAINER; 
SURVEYOR (twin motor), etc. We believe 
the Aristocrat to be the finest small cabin 
airplane in the world. The MAIL PLANE, 
approved for 2300 lb. pay load is in our 
opinion far superior to any cargo carrying 
plane on the market and can be easily con- 
verted to combination mail and passenger 


ship. 


Large stock of service parts for repair and 
replacement. 


The cost of developing the excellent products 
of the General Airplanes Corp. was approxi- 
mately $1,000,000; here’s your opportunity 
to acquire it at your own price! 


5—Aristocrat Cabin Monoplanes with Warner 
110 hp. Motors . . . A.T.C. No. 117. 

1—Aristocrat Cabin Monoplane with J6-5 
Wright 165 hp. Motor . .. A.T.C. No. 210. 

1—Aristocrat Cabin Monoplane with Con- 
tinental 170 hp. Motor . . . Licensed. 


9—Aristocrat Cabin Monoplanes. NEW, 
COMPLETE, except without motors. 
Motor mounts for Wright J6-5 (165 
hp.); Continental (170 hp.) or Warner 
(110 hp.) will be furnished. Complete 
with instruments, cowling, etc., ready for 
motor installation and fly away. License 
guaranteed with each ship. 

1—Mailplane: Sesqui Type; Geared Pratt & 
Whitney Hornet Motor; 13-ft., 3 blade 


Inventory: 


Machinery: 


Hamilton Steel prop., all metal mono- 
coupe fuselage; 2300 pay load; cruising 
speed 130 mph.; top speed 150 mph. 
Complete with all night flying instru- 
ments, landing lights, etc. 

1—Surveyor: Twin motored monoplane 
photographic ship; without motors; many 
special features. 

1—Lincoln Page Bi-plane: 2 place, open. 
OX-5 Curtiss motor, etc., etc., etc. 


These planes will be sold one by one!—with 
licenses ! ! ! 

An argument-proof testimonial to the Aristo- 
crat . .. the only small taken to the 
antarctic by Admiral Byrd!!! 


Thousands of feet of Chrome Molybdenum 
Steel and High Carbon Airplane Tubing— 
streamline Round. Standard Aircraft speci- 
fication, Bolts and Nuts; Bendix Wheels; 
Plywood; Wire Tubing; Instruments; Sheet 
Aluminum and Dural; Dural and Aluminum 
Rivets, Machine Screws, Clevis Bolts and Pins 
and iron, etc., etc., etc. 


Metal and Woodworking Machines, Scales, 
Steel Shelving, Vises, Welding Outfits, Jacks, 
Dollys, etc., etc., etc. 

The greatest ity in the history of 
aviation is made available to the individual 
desiring to purchase a high grade plane. . . 
and to the manufacturer desiring to acquire 
the tremendously valuable designs, 
good-will, etc., of General Airplanes — 
at your own price! 

A complete detailed descriptive catalogue list- 
ing and describing everything to be sold, is 
available, free, for the asking. 





Auction Sale Under Management of 


Sursdtvionl Paot, Coarpaarations, 


AUCTIONEERS—APPRAISERS—LIQUIDATORS 


25 CHURCH STREET 
NEW YORK CITY 


COLUMBIAN BLDG. 
COLUMBUS. OHIO 
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Used Wasp, Hornet 
and 
Wasp Junior Engines 


completely overhauled at factory, 
at substantial price reductions. 


The 
United Airports of Connecticut, Inc. 
Hartford, Conn. 


Flying Boat For Sale 


5-place all dural hull identified flying 
boat—has been flown with both J-6 
300 and “Wasp” 425—complete set of 
instruments. Can be supplied with or 
without motor. 450-mile radius with 
1000-Ib. pay load. May be inspected 
at Port Washington, L. I. Flown only 
45 hours. 


Priced for immediate sale. 
AMPHIBIONS 


INCORPORATED 
Garden City, New York 








DETROIT AERO MOTORS C6. 


14019 Hamilton Ave., Detroit, Michigan 


MOTORS FOR SALE 


J-5s, J-6s, LT ae Neg om Warner 
Scarabs, 110 LeBlond 60 hp. 
Anzani 110 hp., nP coe. Hispano Suizas. 

Write for descriptions and prices. 


WHEELS AND TIRES 


New ee Eig ey replacement wheels 
set. 


and tires, $38 
New S046 Drop Center brake wheels and 


tires $49 per se 
Send for circulars. 








MONOPLANE 


Aeronea Lightweight, licensed, practically 
new, cost $1,535, bargain for $1,000. 


RAE TRADER 
418 Sixth Street, Pittsburgh, Penna. 








FOR SALB 


OX-5 Engine and Challenger Parts 


Engine has Miller Action. 
Parts include: 1 top right Challenger Panel 
1 Complete empennage, 1 Instrument Board. 
Complete with Instruments like new. 
Take $500 for Lot 
FS-86, Aviation 
Tenth Ave. at 36th St., New York Cit 





ebeeneeecenre: 





LAMBERT MONOCOUPE 


Used Plane for Sale. New in October, 100 
hours, Ship like new, Owner going to 
Burope. 

PORTIA J. BOCK 
104 North 41st Street, Omaha, Nebraska 








TRAVEL AIR 


F —* like new, 120 hrs., equipped with 
Propeller, inertia starter, Bendix 
brakes Wright J-6 engine. Many extras. 
t $7,300, will sacrifice for quick sale. 


HH. W. LUMB 
Box 244, Danbury, Conn. 








FOR SALE 
Taper Wing Waco J-5 
Flown 20 hours since complete haul 
Entire ship in 4 1 condition, ae 
MORT WAI.TON 
Ashton-Walton Co. 
Wabeek Building, Birmingham, Michigan 











FOR SALE 
KINNER FLEET 


Fleet Biplane, Kinner K-5 powered. 
Li Always hangared, ourtect, Ship 
time 255 ——-. Ra motor PSnstalied by 
factory after 50 hours. 


EL. THEWS 
34 W. 33rd St., New wae oe City 


Phone Longacre Et 2 








Nassau Air Service, V Stream 


sOeneecerocoeevesscesegesans 


FOR SALE 


AVRO AVIAN practically new, Mark III, Sirus 
motor, folding wings, Handley-Page slots. 40 
hours, ship and motor—-special paint job—semi-air 
wheels and brakes—full set instruments, including 
compass, turn and bank indicator—dquick sale— 
$1300. MR. WARBURTON, Room 500, 521 5th 
Ave., N. Y. C. Telephone Murray Hill 2-4045. 














LEGAL NOTICE 


STATEMENT OF THE OWNERSHIP. MANAGEMEN':, 
CIRCULATION, ETC., REQUIRED BY THE 
ACT OF CONGRESS OF AUGUST 
24, 1912 


Of Aviation, published monthly at New York, N. Y., 
for April 1, 1931. 


State of New York } 
County of New York { *°- 


Before me, a Notary Public in and for the State and 
county aforesaid, personally appeared C. H. Thompson, 
who, having been duly sworn according to law, deposes 
and says that he is the Secretary cf the McGraw-Hill 
Publishing Company, Ine., publishers of Aviation, 
and that the following is, to the best of his 
knowledge and belief, a true statement of the ownership, 
management (and ff a daily paper, the circulation), etc., 
of the aforesaid publication for the date shown in the 
above caption, required by the Act of August 24, 1912, 
embodied in section 411, Postal Laws and Regulations, 
printed on the reverse of this form, to wit: 

1. That the names and addresses of the publisher, 
editor, managing editor, and business managers are: 
Publisher, McGraw-Hill Publishing Company, Inc., 10th 
Ave. & 36th St., N. Y. C. Editor, Edward P. Warner, 
10th Ave. & 36th St., N. Y. C. Managing Editor Leslie 
E. Neville, 10th Ave. & 36th St., N. Y. C. Business 
Manager, Louis F. Stoll, 10th Ave. & 36th St., N. Y. C. 

2. That the owner is: (If owned by a corporation, its 
Mame and address must be stated, and also immediately 
thereunder the names and addresses of stockholders own- 
ing or holding one per cent or more of total amount of 
stock. If not owned by a corporation,: the names and 
addresses of the individual owners must be given. If 
owned by a firm, company, or other unincorporated con- 

cern, its mame and address, as well as those of each 
individual member, must be given.) McGraw-Hill et 
lishing Company, Inc., 10th Ave. & 36th St., N. Y. 
Stockholders of which are: James H. McGraw, 10th on. 
& 36th St., N. Y. C. James BE. McGraw, Jr., 10th Ave. 
& 36th St., N. Y. C. James H. McGraw, James H. Mc- 
Graw, Jr., and Malcolm Muir, 10th Ave. & 36th St., 
N. Y. C., Trustees for Harold W. McGraw, James H. 
McGraw, Jr., Donald C. McGraw, Curtis W. McGraw. 
Curtis W. McGraw, 370 Seventh Ave.. N. Y. C. Donald 
C. McGraw, 10th Ave. & 36th St., N. Y. C. Harold W. 
McGraw, 285 Madison Ave., N. Y. C. Anne Hugus 
Britton, 10th Ave. & 36th St., N. Y. C. Mason Britton, 
10th Ave. & 36th St., N. Y. C. Edgar Kobak, 10th 
Ave. & 36th St., N. Y. ©. Grace W. Mehren, 2440 
Lakeview Ave., Chicago, Ill. J. Malevlm Muir & Guar- 
anty Trust Co. of New York, Trustees for Lida Kelly 
Muir, 524 Fifth Ave., N. Y. c. F. 8. Weatherby, 271 
Clinton Road, Brookline, Mass. Midwood Corporation, 
Madison, N. J. Stockholders of which are: Edwin S. 
Wilsey, Madison, N. J. Elsa M. Wilsey, Madison, N. J. 

3. That the known bondholders, mortgagees, and other 
security holders owning or holding 1 per cent or more 
of total amount of bonds, mortgages, or other securi- 
ties are: (If there are none, so state.) None. 

4. That the two paragraphs next above, giving the 
names of the owners, stockholders, and security holders 
if any. contain not only the list of stockholders and secur- 
ity holders as they appear upon the books of the company 
but also in cases where the stockholder or security holder 
appears upon the books of the company as trustee or in 
any other fiduciary relation, the name of the person or 
torporation for whom such trustee is acting, is given; 
also that the said two paragraphs contain statements 
embracing affiant’s full knowledge and belief as to the 
circumstances and conditions under which stockholders 
and security holders who do not appear upon the books 
of the company as trustees, hold stock and securities in 
a capacity other than that of a bona fide owner; and this 
affiant has no reason to believe that any other person, 
association, or corporation has any interest direct or 
Indirect in the safd stock, bonds, or other securities than 
as so stated by him. 

5. t the average number of copies of each issue of 
- publication sold or distributed, through the mails 

otherwise, to paid subseribers during the six months 
precede the date shown above is (This information is 
required from dafly ne Pama 





i. OMPSON, Secretary. 
McGRAW-HILL PUBLISHING. COMPANY, INC. 


to and subscribed before me this 31st day of 


Sworn 
March, 1931. 
(smaL] H. FE. BEIRNE. 
nae Public N. Y. Co. Clk’s No. 203, 
3B102. Kings Co. Clk’s No. 636, Reg. No. 3129. 
(My Commission expires March 30. 1933) 
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PRICED FOR QUICK SALE 


WHIRLWIND J5 TRAVELAIRE 
TOTAL TIME ON PLANE AND ENGINE 110 HOURS 


Open cockpit. Always in hangar. Never crashed. Goodrich airwheels 
with Bendix brakes. Aerol Struts. Steel prop. Complete set of instru- 








Special! 


This Month Only 


ments for night or blind flying. i 
COST NEW ABOUT $7500.00 LeBload-50 
COMPELLED TO SELL FOR $3875: Gypey-90 - $33.00 
Warner-85 J 
GREAT LAKES SPORT TRAINER 
a eee $25.00 


New last August. Always in hangar. No crack ups. 


Excellent condition. 


A GOOD BUY AT $2()75- 


With airwheels. 
Motor 25 hours. 
OXS5 with all metal spinner. . $50.00 














OX5 without spinner... .. 40.00 
JOSEPH A. SIMCOCK aisle ce 
200 E. Roosevelt Boulevard, Philadelphia, Pa. eee, ee 
BIRD ship ........... 35.00 
OXS5 with spinner for 
mace vate Special Reduced Price Sale ROBIN 35.00 
Loening Amphibian Air Yacht yon RY (RPE me ; 
Completely overhauled and equipped—ready To New York and Pennsylvania Buyers Kinners—Warners ....... 35.00 
to fly perfect condition — owners will e 
sacrifice for immediate cash sale—$9,000. New Eaglerock Airplanes Challengers—Hisso— 
FS-77, Aviation : : ° e 
Priced flyaway Colorado with motors Whirlwinds........... 50.00 
DO Se ee as follows: OX—$1675, OXX—$1725, 
Hisso te Hk Hisso E—$1850, 
Kinner K5—$2150, Wright J5—$2975, : 
pee aoe ere Wright J65—$3125, also several dem- Anzani 
JS Whirlwind Waco Pontoon Seaplane onstrators flyaway Buffalo under Cirrus $35.00 
New last year with Edo Pontoons, Hey- $1000. s G, t ¢ $30.00 
wood Air Starter. Ship can be licensed ene With f 
ss pect hig BRO rere BECKER FLYING SERVICE LeBlond ( Without 
Sateen Gr Seah. etain. th. 2560 Franklin Street, Buffalo, N. Y. ee P 
Velie 











FOR SALE 


ENGINES 


Wright Gypsy 100 hp. Engine, 15 hrs. service, 
factory overhauled, not used since. Price $650. 

LeBlond 96 hp. Engine. 25 hrs. service, excellent 
condition. Price $650. 


AMPHIBIONS 
Can be seen at Roosevelt Field, Garden City, N. Y. 


FOR SALE—REAL BARGAIN 


ARGO HESS WARRIOR 


licensed airplane. Excellent condition. 
Seven cylinder radial aircooled engine. 
Cost $4,500. Highest offer above $1,000 
takes it. Business change necessitates sale. 


A. G. 0. 
917 East End Ave., Wilkinsburg, Pa. 


Stone Propeller Co. 
Wichita, Kansas 














FOR SALE OR TRADE 


SAVOIA-MARCHETTI 
3-PLACE AMPHIBIAN 


125-hp. Kinner Engine with Heywood Air Starter. 

~*~ has had best of care and — 84 hours 
of flying; Dept. of Commerce licen Reasonably 

priced, or will consider trade for Stinson Junior. 





FOR SALE 


Travel Air 6-place Cabin Plane with J6- 
300, 98 hours. 
Travel Air 3-place Biplane with J6-165, 
350 hours. 
Both ships are like new. 
offer refused. 
WARD 8S. LENT 
Poughkeepsie, N. Y. 


No reasonable 

















FS-48, Aviation 
Tenth Ave. at 36th St... lew York City 
SCOREREEOOOCOCCOGEDOCEOCREROSCOCOREREDREOCCORRRSRGREEDSCeceRECeSeRececeeescoeeeeecseeees. 
FOR SALE 


OX-5 WACO 90 


completely refinished and painted black 

fuselage, yellow wings. Dual controls and 

large disc wheels. Motor has complete 

overhaul consisting Es — bearings. 

valves, seats, guides and pins. 

licensed Feb. 24, i631" acrifice at $800. 
FREDA WAND 


3212 Clanesen St. Davenport, Is. 


NEWLY COVERED WACO 


J-6-5 powered. Factory covering and dope used. 
Always hangared. 160 hours. Brakes. Starter. 
Fully equipped. Looks like new. Price $3000. 
Will deliver in United States for expenses. 
Wire or write. 
J. L. SCHROEDER COMPANY 
6523 Harrisburg Blvd., Houston, Texas. 




















THOUSAND MAGNETOS 
BRAND NEW Each 
Scintilla, 8 cyl Type AGS8D and 
VAG8D for Curtiss OXX6, OX5, 
Hisso and others 
Scintilla I I AGIA 
Scintilla, 5 ev! Type APSD 
Simms, 8 cyl fo irtiss OXX6 
OX5, Hisso and others py I 9 
Robert Bosch Boost Hot Shot) 10.00 
Dixie, Type 800, 8 cyl 22.50 
Berling, Type D-81, yl 22.50 


CHAS. STERN & CO. 


817 Washington Blivd., Chicago, Il 





Real Airplane 
Propellers $1.98 Ea. 


Decorate your club 
or den with these 
full size propellers. 





KARL ORT 
YORK, PA. } 


























Airplanes 
FOR SALE 


Travel Air Monoplane, Model 6000. Wright 
J-6 300 motor. New December 1929. 
DeLuxe interior with couch, lavatory 
with running water. Landing lights, 
flares, electric starter and generator. 
A very excellent airplane. $4,500. 


Lockheed Sirius, Radio and Earth Inductor 
Compass. Cruising range 1,500 miles. 
Further details upon application. 

Lycoming Stinson Junior. Less than one 
year old. Total time 100 hours and 
motor just top overhauled. Air wheels 
and leather upholstery. $3,500. 

Fairchild KR-21 with Kinner Motor, air 
wheels, air wheel landing gear, steel 
propeller, booster starter. 100 hours. 
$2,250. 

Arrow Sport with LeBlond 60-hp. Motor. 
Very fine condition, 80 hours. $1000. 


Other planes at attractive prices. Write 


us your requirements; we may have just 
what you want. 


GEORGE A. WIES, INC. 


Roosevelt Field, Garden City, L. I., N. Y. 
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RELIANCE 
TACHOMETER 








AW 
RELIANCE 

“ACCURACY”? 
‘¢Conformity to Truth”’ 







| 

q Reliance—the gauge by which the majority 

"of Engine Builders measure Engine Effi- 

ciency. | | 

q Reliance—the accepted standard for all Af 
testing purposes. : 
This almost universal use of Reliance 
Tachometers, both in this country and 


abroad, should be your buy-word when in- 
stalling new Tachometers or replacing old 
worn-out instruments. | 


Remember also: the Reliance Instrument 
which measures engine efficiency so ac- 
curately is ideal for permanent installation on 
the plane. For either use—for ever depend- 
able accuracy, “You Can Rely On Reliance. 


Complete Catalog on Request l| | 


BARBOUR STOCKWELL COMPANY \ 
CAMBRIDGE, MASSACHUSETTS 
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ALPHABETICAL INDEX 


This index is published as a convenience to the reader. 
Every care is taken to make it accurate, but Aviation 
assumes no responsibility for errors or omissions. 
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SCINTILLA 
AIRCRAFT MAGNETO 


helps set another 
record 





Like other leading builders of aircraft 
engines, MacClatchie Manufacturing 
Company finds dependability and sat- 


isfaction in Scintilla Aircraft Magnetos. 


The “City of Los Angeles,” recent rec- 
ord-breaking plane, is powered by a Mac- 
Clatchie “Panther,” Scintilla equipped. 


SCINTILLA MAGNETO CO., INC. 
SIDNEY, NEW YORK 


Contractors to the U.S. Army and Naoy 
(Subsidiary of Bendix Aviation Corporation 





The MacClatchie 

“Panther™ L-head 

radial aircraft 
engine. 








DEPENDABILITY 
SIMPLICITY 
ee ee 
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EA@e |'O INSTALL 


No other Navigation Lights 
combine all these advantages 


In developing Pioneer Navigation Lights aircraft manufacturers 
were consulted and studies made of the expense and length of 
time necessary to install other navigation lights. Methods of 
mounting were analyzed and sketches of many possible installa- 
tions were made, 


As a result of these investigations — many of which took place 
in the aircraft manufacturers’ shops or engineering departments 





—a Navigation Light has been produced which fits the needs PIONEER NAVIGATION LIGHTS 
of the entire aircraft industry. 

@ Are simply and strongly constructed; 
Simply constructed, easily and inexpensively installed in 2 @ Can quickly be taken apart by hand; 
number of different ways, strong, watertight, and designed to @ Comsly with ax i d er 
offer little head resistance, Pioneer Navigation Lights belong PP ee aie See ae segments 
on your plane. They comply with all air laws, for their echelon- @ Are easily and inexpensively installed; 
prismatic lenses transmit all possible light and concentrate it at @ Have scientifically correct lenses. 
the angles required. 

Pioneer Navigation Lights are sold in 

Write us for full information concerning these Navigation standard sets for both vertical and 
Lights. Our Engineering Service Department would be pleased horizontal mounting, and may also be 
to send you drawings showing several methods of mounting purchased singly or in any desired 
them, vertically and horizontally. combination. 
PIONEER INSTRUMENT COMPANY 


754 LEXINGTON AVENUE -+- - BROOKLYN NEW YORK 


309 DEARBORN BLDG., DEARBORN ¢ BENDIX BUILDING, LOS ANGELES ¢ 15 SPEAR ST.,SAN FRANCISCO* 420 W. DOUGLAS ST., WICHITA 5214 W. 63RD ST., CHICAGO 
S27 SUSSEX ST., OTTAWA + STERNPLATZ 13 JOHANNISTHAL-BERLIN + GENERAL EUROPEAN REPRESENTATIVE, M. CALDERARA, 11 BIS RUE MONTAIGNE, PARIS 






























AVIATION 
May. 1931 


Important among the 
















conquests of Martin 
planes is their conquest 
of the severe corrosive 
action of salt air and 
water. After carefully 
inspecting Martin 
planes which had been 
South with the Fleet for 
two years, Naval in- 
spectors reported: ‘‘Not 
a sign of corrosion was 
found.” 


Martin's conquest of corro- 
sion is the result of vast re- 
search and experimentation. 
Eefore assembly each part 
is anodized and then coated 
uith special bituminous 
and other anti-corrosion fin- 
iskes. Further coats are ap- 
plied after assembly, and 
all parts that come in con- 
tact with fabric arewrapped 
in pure aluminum foil. 


THE GLENN L. MARTIN. 
Builders of Dependable Aircraft Since 1909 * Baltimore, Maryland, U. S. A. 


“The outstanding plane of the maneuvers” 






from the New York Times of March 15,1931 


BOVE is a formation of Martin PM-1 Patrol 
Bombers (generally called ‘‘VP’s’’ by the Navy) 

in action in the recent maneuvers off Panama. Writing 
of the performance of these flying boats the New York 
Times said: ‘‘As a type they were probably the out- 
standing plane of the maneuvers . . . Developed orig- 
inally by the Navy but later manufactured by Glenn 
L. Martin, each plane is fitted to carry a crew of five: 
two officer pilots, two mechanics and one radio op- 
erator .. . They are made for long range patrol... . 

‘‘Mounting fixed and free machine guns, they are 
veritable flying forts anda ft of ‘VP’s’ is said to be 
practically invulnerable to attack from the air. . 

‘‘To add to their effective record as scouts the ‘VP’ 
squadrons detected the low hulls of two of the enemy’s 
huge fleet of submarines and attacked them at sea . . 

‘“‘The maneuvers helped to prove the truth of Assis- 
tant Secretary of the Navy Ingalls’ assertion that the 
United States Navy is far ahead of other navies in the 
development of aviation.”’ 


COMPANY 











